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PEEF ACE. 



The author calls attention to the following points as among the 
claims made for this book. 

1. It treats Number objectively, and by a method believed to be 
new and simple. 

2. The principles and processes are unfolded in natural orders 
as occasion demands them. 

3. The greatest pains have been taken in the attempt to present 
clearly the most elementary and fundamental principles, in the 
firm belief that no sound scholarship can be erected on any other 
basis, and that the elements are not only the most important but 
are also the most difficult to teach successfully. If a pupil ever 
needs guidance and help it is when he sets out in the path of 
knowledge. Therefore, the aim has been so to instruct and en- 
courage him in his first efforts that, gaining strength at each step, 
he shall advance with increasing interest and delight. 

4 Special attention has been devoted to Notation and Numera- 
tion. Numbers consisting of three periods have been developed 
objectively. It is believed that children can use numbers having 
nine figures as readily and intelligently as those havitig three 
figures, if Notation and Numeration be understood. A careful 
examination of the method used is earnestly solicited. 

5. Throughout the book the pupil is taught to use his reason 
and common-sense, and, as a rule, is not required to memorize 
until he perceives the truth of what is to be committed to 
memory. 

6. From the commencement mental and written work are com- 
bined. At the outset the pupil is set to working on the black- 
board. He first obtains his results mentally, and afterwards 
reproduces his work with his hands, and looks upon it with his 
eyes. It then becomes to him a reality. What is traced by the 
muscles and pictured on the eye is the more indelibly imprinted 
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on the memoiy. It is for this reason that the book contains so 
much work in the form of Equations, with the work so varied 
and so full. It is believed that the pupil will thoroughly master 
the Tables, learning readily and accurately to perform all the 
elementary operations, by this process sooner than by any other ; 
since he must use the Tables at every step. , 

7. Addition and Subtraction are treated in immediate connec- 
tion ; also Multiplication and Division. Thus their correlations 
are more clearly shown. Multiplication is at first worked up 
imder Graded Addition, and Division under Graded Subtraction, 
till they are well understood, and Tables have been made and 
used, before the terms Multiplication and Division are given. In 
Division the three terms are written in precisely the same order 
as the corresponding terms in Multiplication, that Long Multipli- 
cation may illuminate and illustrate Long Division. 

8. The Tables for Addition, Subtraction, Multiplication and 
Division are developed objectively and progressively, 

9. The principles of Factoring have been so applied as to sim- 
plify Division and pave the way to Fractions. 

10. The rule for Addition and Subtraction of Fractions having 
unlike Denominators is developed objectively. 

11. Names, Definitions and Rules are given with the fall con- 
viction that the best time to give them is when we give the 
things named or defined, and the method of operation described in 
a Rule. If a child cannot comprehend a metliod of operation, he 
should not be required to use it ; but if he can, then he can com- 
prehend a dear statement of the method in a Rule ; and since he 
understands the Rule, and it is important, he should learn 
THE Rule. 

The aim has been not to load down the pupil with Arithmetic 
as a burden from ^without, but to cause it to spring up within him 
by a natural and healthful process ; that, growing and unfolding 
with his intellect, it may be an organized, vital and indestructible 
part of himsdf 

The author has written this book on his own plan, using his 
own methods and illustrations, striving to adapt them to the 
comprehension of children. He is not, however, so vain as to 
presume that he has made no mistakes, and has produced a work 
above criticism. 

S. D. B. 

JvfM 1, 1870. 



SUGGESTIONS TO TEACHERS. 



Thb author of this book reqneets most earnestly that teachers will seek 
ftiUy to comprehend his plan and methods, and strive to work by them, teach- 
ing the book precisely as it is written. 

It is not taken for granted that the pnpU knows anything about Number. 
The attempt is made to teach each thing in its proper place, accompanied by 
such reasons and explanations that the pnpil shall comprehend the sui^eet^ and 
not be required merely to manorize words and Tables to him almost wUhmt 
miming. The work is begun at the very basis, in the belief that the first and 
most important work is to lay broad foundation-stones, so firmly that, whoever 
shall build upon them, he shall build in confidence, knowing that he is on the 
BoHdrock. 

The aim is so to instruct the pupil at the commencement that he shall be 
able to use the knowledge gained. The first few Lessons are quite simple, 
since he is to be put to working on the blackboard at once. When each figure 
and sign is first given be should be drilled in making it on the blackboard till 
he can write it neatly and with fiicility. 

The Signs +t — i =« a^d ^'^ Equation by Addition and that by Subtraction, 
are carefhUy developed, with the ftill meaning and power of each item, so that 
the pupH shall at once be able to use them understandingly. By their use he 
win be able to write on the blackboard from day to day all he learns of Arith- 
metic, and to reproduce it in every possible form. Pupils love blackboard- 
work ; and in no other manner can they be taught so successftilly. 

Particular attention should be given to the relation between Addition and 
Subtraction as shown in Lessons IX, X, XI, Xn and XUX. 

The method of developing the Tables for Addition and Subtraction, and 
those for Multiplication and Division, by the use of cubes, and the manner of 
reading the Tables firom the cubes, should be careftilly explained. 



Tl • SUGGESTIONS TO TEACHERS. 

The method of adding colnmnB of nninherB by 6*8, shown on page 27, reaUy 
embraces the substance of Addition. The pnpil should be well drilled also in 
adding by Ts, ffs, 9's and lO's. This will lay a good fonndation for subsequent 
work in Notation. 

The greatest possible pains should be taken in the development of Notation 
and Numeration, as set forth on pages 46, 47, 62, 68, 74-76. 

Addition by objects, as shown on pages 62 and 68, and Subtraction by 
objects, as given on pages 66 and 67, should be explained till every pupil can 
point out every step. 

The Lessons on Graded Addition and Subtraction, commencing on page 81, 
are specially important, since they lay the foundation for Multiplication and 
Division, and enable the pupil to see that what follows is but a new applica- 
tion of what he has already learned. 

For each of the numbers 2 and 3 two ifulliplication Tables are given; but 
for each of the numbers 4, S, 6, 7, 8, 9, 10, only one Multiplication Table 
is giVj^n. In each case a second Table should be written out by each pupil, in 
the manner explained in Lesson LXTV, and be learned with the one given. 

The Examples and Explanations showing the precise manner in which 
Multiplication is derived firom Addition, and Division firom Subtraction, 
should be dwelt upon till every pupil can solve the same Example both by 
Addition and Multiplication, or by Subtraction and Division. 

Great pains should be taken to show clearly the relations between Multipli- 
catiou and Division by the Solutions and Explanations given in the book. 
The corresponding terms in Multiplication and Division are tmitten in the 
same order^ that the pupil may the more readily understand the relations. 

The difference between the two cases in Division given on pages 96 and 100 
should be carefhUy pointed out. 

The subject of Factoring as applied to Division, especially for the purpose 
of deducing the General Principles of Division, should receive special atten- 
tion, since these Principles are important in Fractions. 

It is left to the Teacher to give all needed Explanations in Denominate 
Numbers, and to supply any ftirther Examples needed. 

THE AUTHOR. 




LESSON I. 

1. In this picture, how maoy girls are is the swing? 

2. How many girls are pulling the swing? 

5. If jou' count both girls together, how many are 
they? 

One girl and one other girl are how many ? 

4. How many kittens do you see on the stump? 
B. How many on the ground? 

6. How many kittens are in the picture F 

One kittefi aod one other kitten are liow many ? 

7. If yon should ask me how many girls are in the 
swing, or how many kittens are on the stump, I coold 
answer aloud, One; or I could write Owe; orthus, 1. 

5, If I write One, this ia called the word One. 

9. This, J, is named a figure One, because it 
means the same as the word One, and stands for One. 
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10. Write 1. What is this named ? Why ? 

11, A figure one may stand for one girl, one kitten, or 
one any thing. 

^12, When children first attend school, what do they 
begin to leam ? Ans. Letters and words. 

13. Could you read or write before you had learned 
either letters or words ? 

H. If we have all the letters together, they are named 
the Alphabet. 

15, If we write or speak words, they are named Lan- 
guage. 

16. You are commencing -io study Arithmetic ; and 
you can read and write in Arithmetic only a^ you leam 
the Alphabet and Language of Arithmelda But little 
time will be required for this purpose. 
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LESSON II. 

1. If we speak or write words, what do we name them, 
when taken together? 

2. What are you commencing to study ? Ans. Arith- 
metic. 

5. What Language must you now leam ? 
4. What do we name this, 1 ? Why ? 

6. This figure, 1, is part of the Language of Arith- 
metic. 

6. If I should write something to stand for Two — 
two girls, two kittens, or two things of any kind, what 
4o you think we would name it ? 

7. A figure Two is written thus : 2. Make dk figure 
two. 

8. Why do we name this b, figure two 9 

9. This figure two (2) is part of the Language of 
Arii;hmetic. 
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10. In this pictnre one boy is Bitting, playing a flage- 
olet What is the other boy doing ? If the boy stand- 
ing shonld sit down by the other, how many boys 
would be sitting together? One boy and one other 
boy are how many boys? 

11. Yoa see a flageolet and a violin. They are mu- 
sical instmrnents. One musical instrament and one 
other musical instmmeat are how many ? 

m. I will write thna : 1 1 2. We say that 1 boy 
and 1 other boy, counted together, are 2 boys ; or are 
equal to 2 boys. We will now write something to show 
that the first 1 and the other 1 are to be counted 
together. 

IS. We name a line drawn thus, — , a horix&MaX 
Vine. Draw sach a line. Name it. 

H. A --Hue drawn thus, | , we name a vertical 
Hne. Draw such a line. Name it. 




10 STRST LBSaONS IN 

15. Now I will pat two anch lines 
together; thus, +^ What kind of 
a line do we name the first ( — ) ? 
And what do we name the last ( | ) ? 
Are these lines long or short? 
Where do they cross each other ? 

16. Each of you write thus : — , 

17. This, +, ia named Plus. Plus means more; 
and + also means more. 

IS. I will write, 

One and One More Equal Two. 

19, Now t will write part of thia in the Language of 
Arithmetic. I write the first One thaa, 1 ; then the 
other One thus, 1. Afterward I write for the word 
More, thus, +, placing the + between 1 and 1, so that 
the whole stands thas : 1 4- 1. Aa I write, I say. One 
and One more. 

50. Each of you write 1+1. Read what you have 
written. 

51. This + , when written between the l*s, shows that 
they are to be put together, or counted together, so aa 
to make 3. 

SS. Because + shows what is to be done, it is called 
a Sign. If we take its name. Plus, and the word Sign, 
and put both worda together, we have Sign Plus, or 
Plus Sign. In speaking of thia we may call it Sign 
Plus, or Plus Sign, or Plus. 

ZS. 1, 3, 4 , are part of the Language of Arithmetic. 

WHte the foltotvtnff in the X,anguageof lirithmetie: 
SU. One and one more. ®5, One and two more. 

26. Two and one more. 
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LESSON III. 
OJ\rs si.jn> oj\rM mosb mqwal mo. 

1. I will write the above thus: 1 + 1 equal 3. 

2. Iq length, are theee lines, =, equal or unequal f 

3. We wiU use two lines thus drawn, =, to mean 
equal, in place of the word equal. Writing them in 
1+1 equal 2, we have 1 + 1 = 2 

^ Becaase these two lines thns 
written show something, they are 
called a Sign. And because they 
mean equal, we name them the 
Sign of ^Equality. 

5. Anything written that n 
something, as, for instance, 1 + 1 
= 2, ie called an Expression. 

6. An expression like the above, in which we nae the 
Sign of Eqn&lity, is named an £quat(WH>. 
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LESSON li/. 

1. How many boys are in this boat? 

S. If the boy in the end of the boat should fall out, 
how many boys would be left in the boot? Om boy 
from (wo boys leaves how many boys? 

S. Instead of saying, One boy from two boys, we will 
say, Two boys less one boy, which means the same. 
Then, two boys less one boy will equal how many? 

4- We will write, 2 less 1 = 1. Kead this. 

5. We wish something that means less, to write be- 
tween 3 and 1, for the word less. 

6. A line written thus, — , is used 
to mean less, instead of the word 
less. 

7. The name of this line, — , 
when thus used, is Minus. Minus 
means less. 

X We may write 3 less 1 = 1, or 2 — 1 = L 
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9. Since thia, — , shows that eomething ia to be done, 
what may we call it? Ans. A Sign. 

What IB its name ? 

10. If we put the two words Sign staA Minus together, 
they make Sign Mimis, or Minus Sign. In speaking 
of this Sign we may call it Sign Minus, or Minus Sign, 
or Minus. 

It Each of you write, 8 — 1 = 1. Read aloud what 
yon have written. 

IS. What is the name of this Expression : 2 — 1 = 1? 

IS. Write, and name in order, the following : 1, 3, +, 
=, — . Of what do these form part,? 

Tfrite, in Arithmeticai £,anguaae, the foUoTfinff : 
llf. One equals one. 

15. One arid one more equal two. 

16. Two lees one equal one. 
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LESSON V. 

1. In this picture how many boys do you see fishing? 
Hot many hunting ? How many in all ? '3 boys and 
1 other boy are how many ? 

S. We make a figure Three thus : 3. 

S. i boy and 3 more are how many boys t Are 1 boy 
and 2 more just aa many as 3 boys and 1 more ? 

4. How many birds are on this tree ? 

5. If 1 of them should fly away, how many ■would be 
left ? 1 bird from 3 birds leaves how many birds ? 

6. If, instead, 3 of the birds Ehonld fly awayt'how 
many would be left? 3 birds less 3 birds are how many? 

7. i from 3 leaves how many ? 2 from 3 ? 

8. 3 boys are how many more than 3 boys ? Than 1 ? 

9. Write, and read aloud, the following Equations: 
1 + 1 = 2; 2-1 = 1; 3 + 1 = 3; 
J+3 = 3: 3-1 = 2; 3-2 = 1. 
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LESSON VI. 

1. In this pictnre yon see 1 driver? How maoy other 
men in the wagon? 1 man and 3 other men are how 
many ? 3 men and 1 other man are how many ? 

2. We write a figure Four thus: 4. 

3. Are 3 mea and 1 man more jnBt as many as 1 
man and 3 men more ? 

4- If the driver Bhould jump from the wagon, how 
many men wonld . be left in the wagon ? 1 man from 4 
men leaves how many men F ^ 

5. I^ instead, the 3 other men shonld jnmp out^ how 
many wonld be left in the wagon ? 8 men from 4 men 
leave how many men ? 

6. 4 men are how many more than 3 ? Than 1 man ? 

7. How many horses are in 1 apan ? 

8. How many spans of horses are drawing this wagon ? 

9. How many horses are there in all ? 
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10. 2 horses and 2 other horses are how many horses ? 

IL K the 2 horses in front should be unhitched and 
driven away, how many would be left ? 2 horses from 4 
horses leave how many horses ? 

12, 4 horses are how many more than 2 horses? 
How many more than 3 horses ? Than 1 horse ? 

IS, 3 horses and 1 horse are how many? 1 horse 
and 3 horses ? 2 horses and 2 other horses ? 

IJh 1 horse from 4 horses leaves how many ? 3 horses 
from 4 leave how many ? 2 from 4 ? 

15, 2 horses are how many less than 4 horses ? 

16, 1 horse is how many less than 4 horses ? 

n. What Language have we commenced learning ? 

18, Write these: 1, 3, 2, 4, +, — , =. Name each. 

19, Of what Language are they part? 

• 
Write, in Arithmetical Zanguaffe, the following : 

20, One and one more equal two (1-1-1 = 2); 

21, Two less one equal one ; 

22, Two and one more equal three ; 
2S, One and two more equal three ; 
21^, Three less one equal two ; 

25, Three less two equal one ; 

26, Three and one more equal four; 

27, One and three more equal four ; 

28, Two and two more equal four ; 

29, Four less one equal three ; 

50, Four less three equal one ; 

51, Four less two equal two ; 

82, The Sign + shows that what is written at the 
right of it is to be counted with what is written before it 

8S, The Sign — shows that what is written at the 
right of it is to be taken away from what is written be- 
fore it. 
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LESSON VII. 

1. In this picture, Minnie has 1 rose in her left hand ; 
how many has she in her right hand ? 

2. If she shonld pnt them all in her right hand, how 
many would she have in her right hand ? 

S. We make s, figure Five thua: 5. Make one. 
J^ 4 rosea and 1 rose more are how many rosea ? 1 
rose and 4 more roses are how many? 

5. Are 4 roeee and 1 more just as many as 1 and 4 
more? 

6. Willie has 3 roses in his right hand; how many 
has he in his left hand? If he shonld put them all in 
his right hand, how many would he then have in his 
right hand? 3 roses and 3 roses are how many? 2 
roses and 3 roses are how many? 

7. Are 3 roses and 3 more jnat as many as % and 3 
more? 
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8, If Minnie should give her teacher the rose in her 
left hand, how many would she have left ? 1 rose from 
6 roses leaves how many roses? 

9. If, -instead, she should give away the 4 roses in her 
right hand, how many would she have left? 4 roses 
jfrom 5 roses leave how many ? 

10, If Willie should give his mother the 2 roses in 
his left hand, how many would he have left? 2 roses 
from 5 roses leave how many? 

11. If, instead, he should give her the 3 roses in his 
right hand, how many would he have left? 3 roses 
from 5 roses leave how many ? 

1^. How many more roses has Willie in his right 
hand than in his left ? 3 are how many more than 2 ? 

13. How many more has Willie in his right hand 
than Minnie in her left ? 3 are how many more 
thanl? 

14. How many more roses are in Minnie's right hand 
than in Willie's ? 4 are how many more than 3 ? 

15. How many more has she in her right hand than 
Willie in his left? 4 are how many more than 2? 

16. How many more has she in her right hand than 
in her left ? 4 are how many more than 1 ? 

17. How many roses are on the rose-bush ? 

18. How many would be left if Minnie should pick 1 ? 
If she should pick 4 ? If 2? If 3? 

19. 5 are how many more than 4? Than 1 ? Than 
3? Than 2? 

TK^ite, in A.rithmeticat Zanguage, th€ following : 



4 and 1 more equal 5 
3 and 2 more equal 5 
2 and 3 more equal 5 
1 and 4 more equal 5 



5 less 1 equal 4 ; 
5 less 2 equal 3 ; 
5 less 3 equal 2 ; 
5 less 4 equal 1. 
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LESSOX VIII. 

I. How many chickens are on this hen'a back? 
;S. How many other chickens are aboat her? 

S. 5 chickens and 1 chicken are how many? 

^, We make a, figure Siac thus: 6. Make one. 

5. How many dncklings are swimming in this stream ? 

6. How many are on shore ? 

7. How many ducklings in all? 4 ducklings and 2 
more are how many ? 2 and 4 more are how many ? 

8. How many swallows are on this gate ? 

9. How many others are on the fence? 

10. 3 swallows and 3 other swallows are how many? 

II. If a hawk should fly away with the chicken on 
the hen's back, how many chickens would he left? 
1 chicken from 6 chickens leaves how many? 

■ 12, If a fox should steal the 2 ducklings on shor^ 
how many dncklings would be left ? 



20 FTRST LESSONS IN 

13. If, instead, the 4 ducklings should float away, 
how many would be left ? 2 ducklings from 6 duck- 
lings leave how many ? 4 from 6 leave how many ? 

IJh If the 3 swallows on the gate should fly away, 
how many would be left? 3 swallows from 6 leav© 
how many ? 

Write the fottowinff in JSquations: 



5 and 1 more equal 6 
4 and 2 more equal 6 
3 and 3 more equal 6 
2 and 4 more equal 6 
1 and 5 more equal 6 



6 less 1 equal 5 ; 
6 less 2 equal 4; 
6 less 3 equal 3 ; 
6 less 4 equal 2j 
6 less 5 equal 1. 



15. Bead aloud, in concert, what you have written. 

16. James had 3 pennies, and his father gave him 2 
more ; how many had he then ? He found 1 more ; how 
many had he in all ? 

11. Flora had 4 nice dresses for her doll, and her 
mother made 2 new ones for it; how many dresses for 
her doll had she then ? 

18. Charlie caught 3 trout, and Willie 3 ; how many 
did both catch ? 

19. Mary had 2 canaries that sang, and 4 that were 
not singers ; how many canaries had she in all ? 

W. Albert had 6 pennies, and gave 3 of them for 6 
apples ; how many pennies had he left ? He ate 2 of 
the apples ; how many had he left ? His sister Helen 
ate 2 more of them ; how many, in all, did Albert and 
Helen eat ? How many apples had Albert then left ? 

21. 4 and 1 are how many? 2 and 3? 4 and 2? 
3 and 3? land 5? 2 and 4? 3 and 2? 5andl? 

22. 2 from 5 leave how many ? 3 from 6 ? 2 from 
6? 4 from 6? 3 from 6? 1 from 6? 5 from 6? 
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LESSON IX. 

1, One, Two, Three, &c, are called ^um^ers; and 
because the figures 1, 3, 3, kc, stand for these numbers, 
they are themaelves commonly called numbers. 

2. When we put 2 and 3 together, or unite them, and 
find that they equal 6, we are said to A.dA them. 

S. Uniting two or more numbers, and finding what 
unmber they equal, when taken together, is named 
Addition. 

4- When nnmbers are to be added, we usually write 
them in a vertical column. Let us add 3, 3, and 1. 
Writing the numbers as shown in the margin, and 2 
drawing a line below the column, we first find that 3 
1 and 3 more equal 4. Kext we add this i and the _£ 
remaining number, 2, and, finding that 4 and 3 more 6 
equal 6, we write 6 below the line. 6 is named 
the Amount, or ffu^n, of 3, 8, and 1. 

Find and write the Sum in each of the following 

Exercises fob the Slate akd Blackboaed. 

1331413323213 
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LESSON X. 

1. When we take % &om 5 and find that 3 remain, 
or are left, we are said to Subtract 3 from 5. Subtract 
means take away. 

2. Taking one number from another, and finding 
how many remain, is named Subtraction. 

S. Since 5 is diminished, or made less, by subtracting 
2 from it, we name 5 the MinuenA. Minuend means 
to he diminished. 

Jf. Since 2 is subtracted from 5, 3 is named the Sub- 
tTUhenA. SubtraJiend means to be subtracted. 

5. Since 3 shows how many remain after subtracting 
2 from 5, we name 3 the Memaimlerf or the IHf- 
ference between 5 and 3. 

G. In performing Subtraction we bbbtbiotiow. 

usually write the work in the form 6 Minuend. 

shown at the right hand. 2 Subtrahend, 



EXEECBES FOE THB SLATB AND BLACKBOARD. 
34446656666 
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LESSON XI. 



2 + 



3 = 5. 



1. The Sign of Equality divides every Equation into 
two partSy named Menibeii*8. 

2. The First Member and the Second Member of every 
Equation are equal, and the Sign of Equality stands be- 
tween them. 

S. Since the Equation 2 + 3 = 5 is formed by Addi* 
Hotly we name it an JEquation by Addition. 

4. In every Equation by Addition like the above, hav- 
ing three numbers, with the greatest standing last, if 
only one of the numbers be missing it is easy to find it 

Since the Sum of the first two numbers equals the 
third, it is evident that if either of them be subtracted 
from the third the Bemainder will equal the other 
number. 

We may find any one of the three numbers thus: 

Hissing Numbers. Methods of Finding. 

FiEST. Subtract the Second from the Third. 

Second. Subtract the First from the Third. 
Third. Add the First and Second. 

Write the proper numbers in place of (?) in these 

Exercises for the Slate and Board. 

3+3=? 3+1=? ?+l=5 ?+3=4 

2+2=? 3+2=? 4+?=5 2+?=3 

1+4=? 3+?=5 2+?=4 l+?=3 

1+3=? ?+3=5 3+?=4 ?+2=8 

2 + 1 = ? l+?=5 ?. + 2 = 4 2 + 4 = ? 

2+?=5 ?+4=6 ?+l=4 3+?=6 

3+3=? 4+?=6 l+?=6 ?+4=6 
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LESSOI\l XII. 

5-2 = 3. 

1. Since the Equation 5 — 2 = 3 is foniied by Suib- 
tractiony we will name it an jEquatian by Sub" 
traction* 

2, In this, and in every Equation by Subtraction 
having only three numbers, and the largest of the num- 
bers standing first, the first number is equal to the Sum 
of the two others. 

S. If tiie second number be subtracted from the first, 
the DiflFerenoe will equal the third ; and if the third be 
subtracted &om the first, the Difference will equal the 
second. 

Prom this it is evident that in any such Equation by 
Subtraction, we may find any one of the numbers thus : 

lOssiiig Knmbers. Methods of Finding. 

FiBST. Add the Secoistd and Third. 

Second. Svitract the Third from the First. 
Third. SuUract the Secoih) from the First. 

Find and write the missing numbers in the following 
Exercises fob the Slate and Board. 

6-2=? 5-?=4 ?-l=3 S-l=? 

5-4=? ?-3=2 4-1=? 3-?=l 

5-?=:3 ?-2 = 2 4-3 = ? 3-2 = ? 

6-?=l ?-2=3 4-2=? 3-?=2 

6-3=? ?-4=l 4-?=2 6-2=? 

6-1=? ?-l=4 4-?=l 6-?=3 

6-?=2 ?-3=l 4-?=3 ?-2=4 

6-3=? 6-4=? ?-3=3 6-?=4 

?-4=2 6-1=? 6-5=? 6-?=2 
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LESSON XIII. 

We now proceed to make a Table, on the plan shown 
above. The Table will help ns in adding and sub- 
tracting, in performing the work in all Examples such 
as we haye had« 

First, we arrange, side by side, 5 rows of little cubes, 
with 5 cubes in each row. Then we place another 
row of 5 cubes a little above these, and a like row a 
little to the left of the 5 rows. We number and write 
on the cubes of the last two rows, " 1, 2, 3, 4, 5,** as 
shown. These two rows, thus numbered, are to be used 
as Counters. 

Suppose we wish to add 2 and 3 more, and write 
the Sum in the Table, We take from the Lower Count- 
ers the cubes numbered "1, 2,*' and from the Upper 
Counters the cubes numbered "1, 2, 3,*' and, adding 
them, find their Sum is 5. We then write this Sum on 
the cube which stands at the right of the cube num- 
bered " 2 *^ in the Lower Counters, and below the cube 
numbered " 3 ^ in the Upper Counters. 

In the same manner we find and write the Sum of 
any other two numbers written on the GQUTSL^fcT^ 
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The Table is filled as far as 6. We read it thus: 

1 and 1 are 2, 2 and 1 are 3, 3 and 2 are 5, 

1 and 2 are 3^ 2 and 2 are 4^ 3 and 3 ai^ 6 ; 

1 and 3 are 4, 2 and 3 are 5, 4 and 1 are 5, 

1 and 4 are 5, 2 and 4 are 6 ; 4 and 2 are 6 ; 

1 and 5 are 6 ; 3 and 1 are 4^ 5 and 1 are 6. 

We will name this an Addition Table. We may 
also use it as a Subtraction Table. 

If we add 2 and 3, their Sum is 5 ; as appears in the 
Table. If we Subtract 2 from 5, the Difference is 3. 
We obtain this result from the Table, thus : 1st, we find 
in the Lower Counters 2, which is to be subtracted ; 2d, 
we pass from this 2 along to the right, and find 5, from 
which 2 is to be subtracted ; 3d, directly above this 5, 
in the Upper Counters, we find the 3, which is the Dif- 
ference between 2 and 5. 

We read this as a Subtraction Table thus : 

1 from 2 leaves 1, 2 from 3 leave 1, 3 from 5 l^ave 2, 

1 from 3 leaves 2, 2 from 4 leave 2, 3 from 6 leave 3 ; 

1 from 4 leaves 3, 2 from 5 leave 3, 4 from 5 leave 1, 

1 from 5 leaves 4, 2 from 6 leave 4; 4 from 6 leave 2 ; 

1 from 6 leaves 6; 3 from 4 leave 1, 6 froln 6 leave 1. 

EXEBCISES FOR THE SlATE AND BOABD. 

2+3=? l+?=6 4-1=? 3+?=6 

2+4=? 4+?=6 3-2=? 1+4=? 

3-1=? 2+?=6 1+3=? 6+?=6 

4+?=6 1+5=? 5— ?=2 4-2=? 

Wehten Exeecises. 

1, Frank had 4 peaches, and Henry 2; how many 
had both bovs ? 

2. Emma had 6 pinks, and gave 3 of them to Walter; 
how many had she left? 
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LESSON XIV. 

We irill now 
add 3, 3, 4, 8, 3 
and 4, as shown at „p 
the right hand, 
and find how 
many times we 2 
can make the 
number 6 fipm 
them. 4 

Beginning at 
the bottom, the 
first number is 4. 
From the 3 next 
ahove this we take o 

2, which, added to 
4, make 6. Hav- 
ing taken 2 from 

3, we have 1 left 4 
We now add this 
1 to the 3 stand- 
ing above the 3, and have 3 for the Snm. Taking 3 of 
the 4 ones next above, and adding them to this Sum, 3, 
we have 6. Next we add the 1, left from 4, to the 2 
standing above the 4, and find that their Sum is 3. 
Adding together this Sum, 3, and the last number, 3, 
we Snd their Sum to be 6. Thus we make the number 
6 three times from the whole colnmn. We write each 6 
in the Sum, and write + between the 6's. 

While performing the work we say thus : 4 and 3 are 
6 ; 2 from 3 leave 1, 1 and 8 are 3, 3 and 3 are 6 ; 3 from 
4 leave 1, 1 and 2 are 3, 3 and 3 are 6. The entire col- 
umn is eqoal to 3 times 6. 



6-^6 f-e . Slim. 
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In the same manner perform the work in each of 
hese 

Examples for the Slate akd Boaed. 
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LESSON XV. 

1. In this scnool, one boy has 6 books on his desk, 
md another has 1 ; how many books have both on their 
Lesks ? 6 books and 1 book are how many ? 

2. We make a figure Seven, thus : 7. Make one. 

3. fiow many caps are hanging in the upper row? 
low many in the lower row? How many caps are 
here in all ? 6 caps and 2 caps are how many ? 

4. How many bojs are standing ? How many are 
itting ? How many boys are there in all ? 4 boys and 
I boys are how many ? 

5. How many girls in this school? If 1 of them 
hould go home, how many would be left ? 1 girl from 
' girls leaves how many ? 

^. K 2 of the 7 boys should go and take their caps 
ind go home, how many boys would be left ? 2 boys 
rom 7 boys leave how many ? 2 caps from 7 caps leave 
low many? 

7. How many girls are standing? If 3 of them 
hould sit down, how many would be left standing? 



\ 
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If tiie girla so left standing should go home, haw 
many girls would be left ? 4 girls from 7 girls leave 
how many? 3 girls from 7 leave how many? 

S. How many books are on the teacher's desk ? If 5 
of them should be taken away, bow many would be left ? 
5 books from 7 leave how many ? 

Wbitteit Exercises. 

1. James had 3 marbles, and Harry gave him 4 more ; 
how many had he then ? He lost 8 marbles ; how many 
had he left ? 

S. Charlie had 2 peaches, and his mother gave him 5 
more ; how many bad he in all ? He ate 4 ; how many 
had he remaining ? 

S. Walter had 4 cents, and bis father gave him 3 
more ; how many had he then ? He spent 3 cents for 7 
plums ; how many were left ? He ate 5 plnms ; how 
many had he left ? 
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LESSON XVI. 



1. Eecite this Table as 
both an Addition and Sub- 
traction Table. 

2. Write the following in 
Equations, and read them : 

5 and 2 are 7 (5 + 2 = 7); 
4 and 3 are 7 
3 and 4 are 7 
2 and 5 are 7 
7 less 4 equal 3 
7 less 5 equal 2 

6 less 3 equal 3 



UPPEB COUNTEBS. 
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7 less 3 equal 4; 7 less 2 equal 5 ; 
6 less 2 equal 3 ; 5 less 3 equal 2. 



EXEKCISES FOB THE SlATE AND BOAED. 

Addition, 
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Subtraction. 
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LESSON XVIL 

^DDITIOJV AT SIGHT. 

1. If I write letters, thus, oxy dog^hor se, you can 

name the words, which they form, at first sight, without 

stopping to spell them. 

2 3 5 
^. If I write numbers, thus, 3, |:, 2, you may become 

able to name their Sums, without stopping to addy as 
readily as jou name words. 
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3, Copy the Exercises on your slate, and name the 
Sums, going from the left to the right ; then from right 
to left ; and finally name them by skipping, in every 
possible manner. Do not write the Sums. 

At recitation the Exercises will be written on the 
blackboard, and you will name the Sums instantly, as 
your teacher points to the Exercises, one by one« 











AddUton at Sight. 
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The Sums are the same in all cases where the figures 
are the same, though the order of the figures be changed. 
Hence it is necessary only that we know what figures 
we have, without regaring the order in which they 
gtand. 

Write the missing numbers in the following 

EXEBOISES EOB THE SlATE AND BOARD. 



5+ ? = 6 


4 + ? = 6 


3 + ?- 7 


6 + ? = 7 


? -2 = 5 


4-a= ? 


5-4- ? 


? -2-4 


2 + ? = 7 


6 -5= ? 


6-3 = ? 


2 + 2= ? 


5 + ? = 7 


4 + ? = 7 


? + 2 = 7 


7 -4= ? 


5-2= ?. 


5 -3= ? 


6-2= ? 


7- ? = 2 


3 + 4= ? 


2 + 5= ? 


6-4= ? 


?-4 = 3 



1. How many more are 7 than 4? Than 2} 6 ? 1 ? 
3? 5? 4? 

2. How many less are 2 than 7 ? Than 5 ? 3 ? 6 ? 
4? 7? 

S. How many less are 3 than 5?4?7?6? 
^. How many are 3 and 3 ? 2 and 5 ? 4 and 2 ? 
3 and 4 ? 
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LESSON KVIIL 

BQUjLTIOJVS. 



BT ADDITION, 



BT BUBTBAOTION* 



2i^3=5, and 3^2=5. 5-2=3, and 5-3=2. 

1, In the first of the above Equations, 2 + 3 is the 
PiBST Member, and 5 is the Segokd Member, The 
two Members of an Equation are always eqvM^ and the 
Sign of Equality stands between them. 

2. Since the Sum of 2 and 3 is 5, we may write two 
Equations by Addition : 2 -{• 3 = 5, and 3 + 2 = 5. 

5, Again, since the Sum of 2 and 3 is 5, it is evident 
that if 2 be subtracted from 5, the Eemainder will be 
3 ; and that if 3 be subtracted from 5, the Eemainder will 
be 2. Hence, we write two Equations by Subtraction : 
5 - ;3 = 3^ and 5 - 3 = 2. 

4, Thus, from the three numbers, 2, 3, and Sf we 
have formed four Equations : 2 + 3 = 5,3 + 2 = 5; 
5-2=3, ani 5-3 = 2. 

6, From any three unequal numbers, such that the 
Sum of the two smaller ones equals the largest, we may 
form two Equations by Addition and two Equations by 
Subtraction. 

RtJLB I. 

To Form Equations bt Addition: 

I. — For the First Member of an, Bquation, write tJie 
two smaller numbers with the Sign Plus betweefi them. 

II. — For the Second Member y write the largest of the 
three numbers^ placing the Sign of Equality between the 
Members. 

in. — Form the second Equation by Addition from the 
j^/v/, by changing the places of the two smaller nunibers. 
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,EULE 11. 

To Form Equations by Subtraction: 

I. — For the First Member of an Equation^ tvritetJie 
largest of the three numbers, and after it one of the two 
smaller number Sy placing the Sign Minus between tkmu 

II. — For the Second Member y write the other of the two 
smaller numiers^ placing the Sign of Equality between 
the Members. 

III. — Form the second Equation by Subtraction from 
the firsty by changing the places of the two smaller 
numbers. 

Note. — When the two BmaUer nambers are equal, the two 
Eqnations bj Addition will be precisel j alike, and also those hj 
Subtraction. 

In the manner directed by the preceding Rules, form 
and write four Equations from each of the following 

Groups of Three Nutnbera, 

1, 3 and 4; 1, 5 and 6 ; 1, 6 and 7 ; 2, 5 and 7 ; 

2, 4 and 6 ; 1, 4 and 5 ; 3, 4 and 7 ; 2, 3 and 5. 

If the three numbers are given in an Equation, it is 
plain that we can form three more Equations from this. 

Form three other Equations. from each of the fol- 
Iftwing 

4 + 2 = 6; 6 + 1 = 6; 7-3 = 4; 7-1 = 6; 
7-2 = 6; 6-1 = 5; 3+2 = 6; 4 + 1 = 6. 











Addition at SlgM. 










2 
2 


3 
3 


1 
3 


2 
3 


4 3 3 1 

2 3 4 6 


5 
1 


2 

6 


2 
4 


4 
3 



ns8T LBssoNa trr 




LESSON XIX. 

1. In thifl picture, how many peaches are on Willie's 
table P How many on Mary's table P How many on 
both ? 7 and 1 are how many ? 

2. How many oranges are on Willie's table ? How 
many on Mary's ? How many on both ? 6 oranges and 
2 oranges are how many ? 

3. How many pears are on Mary's table ? How many 
on Willie's ? How many on both ? 5 pears and 3 pears 
are how many ? 

4< How many apples are on Mary's table? How 
many on Willie's? How many on both ? 4 apples and 
4 apples more are how many P 

How many are 
1 and 7 ? 2 and 6 ? 3 and 3 ? 5 and 3 ? 4 and 4 ? 
3andl? 3and5? 3and4? 6 and 3 ? 3and4? 
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6. If Mary should give Elizabeth her peach, how 
many peaches would « she and Willie have left ? 8 
peaches less 1 peach are how many ? 

6. If Willie should give Harry 3 pears, how many 
would *he and Mary have left ? 8 pears less 3 pears are 
how many ? 

7. K Mary should give Jane 2 oranges, how many 
would she and Willie have left? 8 oranges less 2 
oranges are how nmny ? 

8. K Willie should give his 4 apples to his mother, 
how many would he and Mary have left ? 8 apples less 
4 apples are how many ? 

How many are 

8 less 2? 8 less 4? 8 less 6? 8iess3? 

8 less 5? 8 less 7? 8 less 1? 7 less 4? 
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LESSON XX. 

Add the numbers in each of the following columns 
by 5's, in the manner explained on page 27, for adding 
by 6's : 
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Add the following by 6's : 



5 


3 


4 


6 


2 


2 


3 


5 ] 


L 2 


3 


4 


5 


4 


5 


3 


4 


5 


4 


1 


4 : 


L 2 


3 


4 


5 


2 


4 


2 


2 


1 


2 


3 


2 ] 


L 2 


3 


4 


5 


3 


5 


4 


4 


3 


3 


4 


4 ] 


L 2 


3 


4 


5 


S 


3 


2 


5 


4 


2 


3 


2 ] 


L 2 


3 


4 


5 


5 


4 


3 


4 


3 


5 


4 


1 ] 


L 2 


3 


4 


?» 



36 FmST LE880N8 IN 

WErrrEiq^ Exbbcises. 

1, Walter and Albert went hunting. Walter shot 5 
squirrels, and Albert 3 ; how many did both kill ? They 
lost 2 of the squirrels ; how many were left ? Walter 
killed 6 pigeons, and Albert 2 ; how many did both 
kill? They gave away 4 of the pigeons; how many 
were left ? 

2. Anna, Amelia, and Willie went to gather flowers. 
Anna picked 4 lilie^ and Willie gave her 4 more ; how 
many had she in all ? She lost 3 ; how many had she 
left? Amelia picked 7 lilies, and Willie gave her 1; 
how many had she then ? She gave her mother 6 lilies ; 
how many had she at last ? 
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LESSON XXI. 

Write the following in Equations, and read them : 

7 and 1 are 8, 3 and 6 are 8, 7 less 6 equal 1 ; 

6 and 2 are 8, 2 and 6 are 8, 8 less 5 equal 3, 

5 and 3 are 8, 1 and 7 are 8 ; 8 less 7 equal 1, 
4 and 4- are 8, 7 less 3 equal 4, 8 less 4 equal 4, 
4 and 3 are 7 ; 7 less 5 equal 2, 8 less 6 equal 2, 

6 and 1 are 7, 7 less 1 equal 6, n 8 less 3 equal 5, 

2 and 5 are 7, 7 less 2 equal 6, 8 less 1 equal 7, 

3 and 4 are 7, 7 less 4 equal 3, 8 less 2 equal 6. 

Write four Equations from each of the following 

Groups of Three Nutnhere, 

1, 7, and 8 ; 2, 6, and 8 ; 3, 6, and 8 ; 2, 6, and 7 
3, 4, and 7. 

Write three others from each of the following 

EquaHona, 

2 + 6 = 8; 4 + 3 = 7; 5 + 3 = 8; 8-^5 = 3-; 
1+7=8; 8-3 = 6; 7-3 = 4; 2 + 5=7. 
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EXEBCISES FOB THE SlATE AKD BoABD. 

AAdUiwt. 
I. 
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Su&troefion. 
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LESSON XXII. 

MQV^TIOJVS. 

2+?=8 5+?=7 7-2=? 4+?=8 

?+3=8 8~2=? 7-?=4 3+?=8 

3+?=8 8-?=5 ?-4=3 ?+4=8 

2+5=? ?-4=4 7-3=? 7-4=? 

3+?=7 8-5=? 7-5=? ?-3=5. 

?+4=7 ?+6=8 6+2=? ?+2=8 

Add the numbers in the following columns by 7*8, in 
the manner explained on page 27, for adding by 6's : 
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5 


4 


5 


3 


5 


4 


5 


5 


5 


3 


5 


5 


4 


1 


6 


6 


2 


6 


6 


4 


4 


3 


4 


2 


4 


4 


6 


6 


6 


6 


4 


3 


3 


3 


4 


5 


3 


6 


5 


4 


6 


6 


5 


5 


6 


5 


5 


4 


3 


6 


2 


6 


5 


6 


5 


5 


1 


% 


4 
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LESSON XXIIL 

1. Learn this Addition 
and Subtraction Table. 

2. If we write the Equa- 
tion 3 + 4 = 7 in the form 
of an Example in Addition^ 
as shown at the 
right, the order 3 ) p^^^ 
of the numbers f ) 
is not changed. 7 Sum. 
Hence we may 
use the method shown on 
page 23 also To find any 

Number in an Example in Additiony when missing; 
thus: 



1 


2 


3 


4 


5 


6 


7 


1 2 


3 


4 


5 


6 


7 


a 


2 3 


4 


6 


6 


7 


8 




3 4 


6 


6 


7 


8 






4 5 


6 


7 


8 








5 6 


7 


8 










6 7 


8 












|7 ^ 


^ 













HiBBing Numbers. 

First. 

Second. 
Thied. 



Names. 



Pabts. 



Sum. 



Methods of Finding. 

Subtract the Second from 

the Thikd. 
Subtract the Fikst from the 

Third. 
Add the First and Seco:nd. 







Kxm 


itCISI 


S PO 


B THE »: 


r,ATE 


. Aim 


» UC 


• ART) 


. ' 
















I. 














2 
3 


5 
3 


3 
? 


5 
? 


3 

? 


? 

2 


? 
5 


? 

4 


? 
2 


4 
? 


? 
3 


? 
3 


6 

? 


? 


? 


7 


8 


8 


7 


8 
n. 


7 


8 


8 


7 


8 


8 


3 

? 


? 

5 


3 

? 


? 
4 


2 

? 


2 

? 


? 
2 


? 
6 


5 

? 


4 

? 


3 

? 


? 
1 


? 
1 


r 


f 


6 


8 


6 


8 


6 


7 


6 


6 


4 


8 


4 
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LESSON XXIV. 

K we take the Equation 8 — 3=6, and write it in the 
form of an Example in Subtraction, 
as shown at the right, the order of 
the numbers is not changed. Hence 
we may use the method shown on 
page 24 also To find a missixig 
nuiYiber in an Example in Subtraction ; thus : 

Methods of Finding. 

Add the Secokd and 

Third. 
Subtract the Third 



8 Mimiend. 
3 Subtrahend. 

5 Difference, ' 



Hissing NomberB. Names. 

First. Miituend. 



Secokd. Subtraheitd. 



Third. 



Difference. 



from the First. 
Subtract the Seco:nd 
from the First. 



Exercises for the Slate a:nd Board. 

I. 



7 


7 


8 


8 


8 


? ? 


? 


? 


? 


? 


? 


3 


4 


3 


6 


4 


5 2 


4 


3 


6 


3 


2 


? 


? 


? 


? 


? 


3- 5 
II. 


3 


3 


2 


5 


6 


7 


8 


6 


7 


9 


7 7 


8 


? 


? 


8 


6 


? 


? 


3 


? 


5 


? ? 


? 


3 


4 


? 


? 



2 



? 



4 



In the same manner as we added by 7's on page 37, 
add each column by 8's in the following 

Exercises for the Slate akd Board. 



7 


7 


6 


5 


4 


6 


7 


6 


6 


5 


4 


5 


5 


3 


6 


5 


7 


6 


5 


5 


6 


5 


3 


4 


2 


2 


3 


4 


4 


3 


2 


4 


3 


3 


6 


5 


5 


6 


t 


3 


6 


5 


3 


5 


4 


7 


4 


7 


5 


6 


2 


7 


3 


4 


7 


4 


5 


4 


t 


% 



»} 
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LESSON XXV. 

1. In this picture, how many beehives in each of the 
two rows ? How many in both rows P Yon see one 
hive standing apart from the two rows. If you count 
this with the othera, bow many are there ? We make a 

■ fiffure Nine thne: 9. Make one. One and how 
many more make 9 ? 

2. How many hirda do you see over this house ? How 
many are about to light on the tree ? How many birds 
in all F 7 birds and 3 more are how many ? 

5. How many squirrels have climbed the tree P How 
many others are running towards the tree ? 4 squirrels 
and 3 more are how many ? How many squirrels are 
on the fence, running away from the tree ? How many 
sgairreia m all i 
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^ How many windows in the upper story, in the side 
of the house ? How many in the lower story, in the 
side of the house ? How many windows are 3 and 2 
more ? How many windows do you see in the and of 
the house ? 5 and 4 more are how many? K a door 
should be put in place of one of the windows, how many 
would be left ? 1 window from 9 leaves how many? 

6. If the boy shoot two of the squirrels, how many 
will be left ? 2 from 9 leave how many ? 

^. If 3 hives be carried away, how many wiU remain ? 
3 from 9 leave how many ? 

7. If the boy shoot 4 of the birds, how many will be 
left ? 4 from 9 leave how many ? 

WBrETEK Exercises. 

L Harry and Edward went fishing. Harry caught 2 
sunfish, and Edward 7 ; how many did both catch ? 2 
and 7 more are how many ? 3 of the fishes were lost 
from the basket ; how many were left ? 3 from 9 leave 
how many? 

2. Harry caught 3 perch, and Edward 6 ; how many 
did both boys catch ? 3 and 6 are how many ? They 
gave away 5 perch ; how many were left ? 5 perch from 
9 leave how many ?' 

S. Harry caught 5 bass, and Edward 4; how many 
were caught in all ? 5 and 4 are how many ? They 
gave away 2 bass ; how many were left ? 2 from 9 leave 
how many ? They also lost 2 bass. 4 bass from 9 leave 
how many ? 

^ Harry caught 6 eels, and lost 4 of them; how 
many had he left ? He then caught 2 more ; how many 
had he at last ? Edward caught 5 eels ; how many eels 
had Harry and Edward, to carry home ? 4 eels and 5 
eels are how many ? 
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LESSON XXVL 

EXEBCISES FOB THE SlATE AND BOABD. 

vLddUion, 



6 


4 


5 


2 


3 


2 


3 5 5 


3 


7 


2 


6 


2 


2 


3 


3 


4 


4 


1 


4 2 2 


3 


1 


2 


1 


4 


1 


% 


1 


2 


1 


6 


2 12 


3 


1 


5 


1 


3 


3 


2 


6 


2 


5 


4 


3 3 


2 


3 


3 


4 


3 


2 


3 


1 


2 


1 


1 


1 2 


4 


2 


1 


1 


1 


3 


1 


1 


2 


2 


2 


2 1 


2 


1 


2 


3 


4 


1 


2 


1 


2 


1 


1 


2 3 


1 


2 


1 


1 


1 













8ubtr€ieHon, 






• 






9 
3 


7 
2 


8 
3 


7 
3 


9 
% 


8 7 9 8 
4 4 5 3 


7 
5 


9 
6 


8 
5 


9 

7 


9 
4 



7+?=9 ?+2=9 9-3=? 9-2=? 

9-5=? ?-3=6 9-? =5 9-?=3 

4+?=9 9-?=2 ?-5=4 ?-4=5 

5+?=9 3+?=9 9-?=4 9-?=6 

XSxampies in Addition, 

3735??4212?2??4?? 
9989998? 9899989 9 8 

JExafnple9 in SubiraeHon. 

9998998??9?9??9?8 

^ ^ I I ^ I I 1 ^ I ^ I ^ ^^l ^ I 
3?73?54213324 4'4r2 
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LESSON XXVII. 

1. Frank had % apples on a &uit>-dish. He took % 
appl£3 from th6 dish and gave them to a beggar. How 
many apples were left on the dish ? % apples &om 3 
apples leave how many apples ? We nse a figure written 
thns, 0, to stand for Nothing. Its name is Zero, 
or Naught, or Cipher. Each of these words means 
NOTHiHQ ; and the figure, 0, also means Nothing. 

2. In Arithmetic we use no figures but these : 0, 1, 
2, 3, 4, 5, 6, 7, 8, 9. 



Write the following in Eqnations ; and Erom each 
Equation so written write three others in the manner 
explained in Lesson iVIII. 



5 and 4 are 9, 

6 and 3 are ; 
9 less 3 equal 6, 



7 and 2 are 9, 
3 and 7 are 9 ; 
9 less 5 equal 4, 
9 less 4 equal 5 ; 



4 and 5 are 9, 

3 and 6 are 9 ; 
9 less 3 equal 7, 
9 less 7 equal 2. 
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^ Learn and recite 
the annexed Addi- 
tion and Subtrac- 
tion Table : 

Add the numbers 
in the following col- 
umns by ys : 
6 3 7 6 4 



5 
7 
3 
5 
3 
7 



6 
7 
5 
4 
6 
5 



8 
2 
5 
5 
6 
3 



6 
4 
8 
5 
3 
4 



5 
6 
6 
5 

8 



4 
2 
5 

7 
3 

7 




1 

2 


2 


3 


4 


5 


6 


7 


8 


9 


3 


4 


5 


6 


7 


8 


9 




3 

4 
5 


4. 


5 


6 


7 


8 


9 






5 


6 


7 


8 


9 








6 


7 


8 


9 










6 


7 


8 


9 












7 
8 


8 


9 










• 




9 

















2 8 
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LESSON XXVIII. 

1. In the cut on the next page, in the first row, how 
many cubes in the greater part? How many in the 
other part ?' How many, in all, in that row ? 9 cubes 
and 1 more are how many ? 

2. In the second row, how many cubes in the greater 
part ? How many in the other part ? How many, in 
all, in the second row ? 8 cubes and 2 more are how 
many ? 2 find 8 more ? 

3. In the third row, how many cubes in the greater 
part ? In the other part ? In the third row ? 7 cubes 
and 3 more are how many ? 3 and 7 more ? 

i. In the fourth row, how many cubes in the greater 
part? In the other? In the fourth row? 6 cubes 
and 4 more are how many ? 4 and 6 more ? 

6. In the fifth row, how many cubes in each part ? 
^ cubes and 5 more are how many ? 
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6. If we take 1 cube from the first row, haw many 
will be left ? If, instead, we take away 9 cubes, how 
many will remain ? 1 cube from Tcti eabes leaves how 
many? 9 cnbes from Ten cubes leave how many? 

7. How many cubes will be left in the second row, if 
we take away 3 cubes ? If we take 8 F 3 cubes from 
Tbh leave how many? 8 from Ten how many? 

8. How many cubes will be left in the thin! row, if 
we take away 3 ? If we take 7 ? 3 cubes from Ten 
leave how many ? 7 fh)m Ten how many ? 

9. Four cubes taken from the fourth row will leave 
how many? 6 taken away leave how many? 4 cubes 
from Ten leave how many? 6 from Ten how many? 

10. Five cubes taken from the fifth row will leave 
how many ? 5 cubes taken from Ten leave how many ? 

Learn the following 

TABI,E! 



9 and 1 are Ten, 
8 and 2 are Ten, 
7 and 3 are Ten, 
6 and 4 are Ten, 
5 and 5 are Ten, 
4 and 6 are Ten, 
3 and 7 are Ten, 
2 and 8 are Ten, 
1 and 9 are Ten; 



1 from Ten leaves 9, 
3 from Ten leave 8, 

3 from Ten leave 7, 

4 from Ten leave 6, 

5 from Ten leave 5, 

6 from Ten leave 4, 

7 from Ten leave 3, 

8 from Ten leave 3, 

9 ttO■tQ.'^^■S^»a:^tl^.. 
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LESSON XXIX, 

1. Walter arranged his set of Alphabet Blocks on a 
sheet of paper, in the order shown above. He then pro- 
ceeded to count them, printing the numbera on the 
paper in words, jnst above the blocks. Yon see that 
there were Twenty-six blocks. 

S. He counted them again, and wrote the nnmbers 
jnst below the blocks, in figures. For the blocks A, B, 
0, D, E, F, G, H. I, he counted and wrote 1, 3, 3, 4, 5, 
6, 7, 8, 9. For the block J he counted Ten, as before ; 
but, not finding any single figure for Ten, he printed 
the word Ten. Counting the blocks K, L, M, N, O, P, 
Q, R, S, T, he wrote below them 1, 2, 3, 4, fi, 6, 7, 8, 9, 
Ten. 

For the blocks U, V, W, X, Y, Z, he counted and 
wrote 1, 2, 3, 4, 6, 6. 

Finding that the two sef« of numbers were unlike 
beyond Tss, and not knowing how to writ« a number 
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greater than Nine, in figures^ he was at first puzzled. 
Fin^y, he wrote and gave to his teacher the following 



TEN 

and 1 
and 2 
and 3 
and 4 
and 5 
and 6 
and 7 
and 8 
and 9 



TABIjE, 

2 TENS 



are Eleven, 
are Twelve, 
are Thirteen, 
are Fourteen, 
are Fifteen, 
are Sixteen, 
are Seventeen, 
are Eighteen, 
are Nineteeh. 



are Twenty, 
and 1 are Twenty-one, 
and 2 are Twenty-two, 
and 3 are Twenty-three, 
and 4 are Twenty-four, 
and 5 are Twenty-five, 
and 6 are Twenty-six. 



■ a ♦ ■ ■ 



LESSON XXX. 




ftnST TEN-CROUP 




m 09 

H O 



SECOND TEAI-GROUf 26 

TWEiTTY-SIX. 



5 rggg^|gjj^g\ 



SIX ONES 



Mary counted and numbered Tbk^ of her Alphabet 
Blocks, and, naming them a Ten-group, placed them 
at her left hand. Forming a second Ten-group, she 
placed it with the first The remaining 8ix blocks she 
numbered and placed at the right 

Said she to her teacher : " I have Six single blocks, 
standing at the right. I will write a figure 6, to stand 
for these. Sin6e I hsLYe Two Ten-groups, I will write a 
figure 2, to stand for them; remembering that tSaia % 
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does not stand for 2 ilocks, but for 2 TenrgrcmpSy each 
haying Ten blocks. . 

" Since the 2 Ten-groups are placed at the left of the 
6 single blocks, I will write the figure 2, which stands for 
the 2 Ten-groups, at the left of the figure 6y which 
stands for the 6 single blocks ; thus, 26*'' 

" That is correct,'* answered the teacher. " Two Tens 
are named Twekty. Your figures, 26, are to be read 
Twenty-six, For any number of Ones, or single blocks 
which are not more than 9, you write one figure. Then, 
if you have any number of Tens which are not more 
than 9, you write one figure' for them ; placing it at the 
left of the figure which stands for the Ones. If there 
are no Ones, you write a Cipher , thus, 0, at the right of 
the figure standing for the Tens. 78 equals 7 Tens and 
8 Ones; 90 equals 9 Tens and no (0) Ones.'* 

Some numbers are named as shown in the following 

TABIiE: 

3 Tens Thirty, 3 Tens and 1 One Thirty-one, etc. 

4 Tens ^ Forty, 4 Tens and 1 One ^ Forty-one, etc. 
6 Tens | Fifty, 5 Tens and 1 One | Fifty-one, etc. 

6 Tens | Sixty, 6 Tens and 1 One | Sixiy-one, etc. 

7 Tens g Seventy, 7 Tens and 1 One g Seventy-one, eta 

8 Tens '^ Eighty, 8 Tens and 1 One '^ Eighty-one, etc. 

9 Tens Nineiy. 9 Tens and 1 One Ninety-one, eta 

Some numbers greater than 9 are written thus : 

TABIiB, 

By Words. By Pigureti. By Words. By Figures. By Words. By Figares. 



Ten, 10; Fourteen, 14 

meyeji, 11; Fifteen, 15 

Twelve, 12; Sixteen, 16 



Eighteen, 18 ; 
Nineteen, 19 ; 
Twenty, 20 ; 



Thirteen. 13; Seventeen, VI \ "l^et^Jc^-otva^'lV^ 
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By Words. By Figures. By Words. By Figures. By Words. BiyFignret. 

Twenty-two, 22 ; Thirty-one, 31 ; Seventy, 70 

Twenty-three, 23 ; Forty, 40 ; Eighty, 80 

Twenty-four, 24; Fifty, 50; Ninety, 90 

Thirty, 30; Sixty, 60; Ninety-nine, 99. 



•♦•♦•♦- 



LESSON XXXI. 

Write the following lumbers in 

Twenty-seven ; Fifty-three ; 



Thirty-three ; 
Fifteen; 
Thirty-niiie ; 
Fourteen ; 
Forty- five; 
Thirteen ; 



Eleven ; 
Sixty-eight; 
Twenty ; 
Seventy-seven ; 
Thirty; 
Eighty-six ; 



F'igures : 

Forty; 
Thirty-four ; 
Seventeen ; 
Nineteen ; 
Ninety-three ; 
Fi%; 
Ninety-nine. 



Bead aJoud the following Numbers : 

17 41 50 64 55 36 
27 44 13 12 91 10 
37 49 72 85 11 93 



69 
9 

47 



58 
84 
39 



60 
80 
99 



EXEBCISES FOB THE SlATB AK^D BoABD. 

Addition, 



3 
4 
3 



4 
2 
3 



2 
3 
5 



5 
1 
4 



2 
2 
5 



2 
1 

7 



3 
5 
2 



2 

4 
4 



4 
3 
3 



3 
1 
6 



4 6 
3 1 
2 3 



4 
5 
1 



9 
2 



10 
2 



8 
4 



5+5=? 
?+4 = 10 
10-? = 3 



10 
5 



6-f-? 
6 + ? 
?~7 



10 10 9 

3 6 5 

■ 

TiqwiHona, 

= 10 10-5 

= 10 10-? 

= 3 ?+2 



10 10 

4 7 



? 
4 
10 



? 

? 
? 



9 9 
3 4 



5 = 5 
3 = 1. 
2 = 8 



m 
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LESSON XXXII. 
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1, Learn and re- 
cite the annexed 
Table : 

2. 2 Ones and 3 
Ones are 5 Ones; 
and 2 Tens and 3 
Tens are 5 Ten^, or 
50. 3 Ones taken 
from 7 Ones leave 
4 Ones; and 3 71ms 
taken from 7 Tens 
leave 4 Tens, or 40. 

In ^cry case, 
Tens are added to 
Tens, or subtracted from Te/^s, in the same manner as 
Ones are added to or subtracted from Ones. 

EXEBOISES FOB THE SlATE AITD BOAilD. 



1 

2 


a 


3 


4 


5 


6 


7 


8 


9 


10 


3 


4 


5 


6 


7 


8 


9 


10 


11 


3 

4 
5 

6 
7 
8 
9 


4 


5 


6 


7 


8 


9 


10 


II 




5 


6 


7 


8 


9 


10 


II 






6 


7 


8 


9 


10 


II 








7 


8 


9 


10 


II 










8 


9 


10 


II 






■" 


» 




9 


10 


il 


. 




» 








10 


li 












% 





11 

12 



21 32 
13 23 



43 
34 



Addition, 

I. 
49 54 37 

30 22 52 



65 
31 



46 81 
23 17 



76 
12 









• 


II. 










21 


15 


30 


51 


11 33 12 


42 


52 


16 


71 


14 


32 


24 


16 


23 22 23 


13 


24 


62 


14 


32 


40 


15 


21 


45 11 34 


24 


12 


20 


14 


• 








Subtraction, 










22 


33 


45 


52 


58 65 87 


76 


69 


88 


99 


n 


22 


33 


20 


33 41 32 


45 


35 


73 


33 
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• LESSON XXXIII. 

MEJn:AL EXEBCISES. 

9 + 2 = ? ? + 4=:ll 8 + 3 = ? ? + 5 = ll 

8 + ?= 11 6 + ?= 11 2 + ?= 11 7 + ? = 11 

6 + 5 = ? ?+8 = ll ? + 7 = ll ? + 6 = ll 

3 + ? = 11 5 + ?= 11 ? + 2 = ll 4+? = 11 

?+3=ll 11-2 = ? ? + 9 = ll 7 + 4=? 

11-4 = ? 11-6 = ? 11-3 = ? 11-5 = ? 

11-8 = ? 11-1 = ? 11-7 = ? 11-9 = ? 

10-3 = ? 10-5 = ? 10-6 = ? 10-4 = ? 

EXEBCISES FOB THE SlATE AI^D BoABD. 

L Prank had 4 rabbits, and his father gave him 7 
more ; how many had he in all ? 

2. A farmer had 16 sheep in one pasture, and 22 in 
another; how many had he in both ? He sold 25 sheep; 
how many had he left ? 

^. In a school there were 43 boys, and 35 girls ; how 
many pupils in aU? 15 pupils left; how many re- 
mained ? 

4. Willie found a hen's nest with 15 eggs, and Walter 
found one with 13 ; how many eggs did both find ? 

5. In one flock of pigeons were 54, and in another 
35 ; bow many pigeons in both flocks ? 



^ 








AdMUan. 










52 
23 


34 
15 


18 
21 


26 
4x 


57 84 
31 13 

SubtnzeHon, 


45 
23 


74 
22 


56 
23 


64 
14 


74 
31 


98 
35 


76 
43 


69 
25 


48 87 
15 36 


36 
14 


66 
33 


52 
40 


75 



59 
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LESSON XXXIV. 




1. In the upper row of these cubes, how many cubes 
are in the greater part ? How many in the other part ? 
In both parts ? 

2. In the lower row, how many cubes are in the 
greater part ? In the other part ? In both ? 

S. We wish to find how many cubes there are in all ; 
that is, find the Sum of 18 and 17. 

1st. We first add the 7 cubes in the lower row, and the 
8 in the upper row. Since 7 and 3 are 10, we take 3 of 
the 8 cubes, and, adding them to the 7, have 10 cubes. 
Since 3 taken from 8 leave 5, we have 5 of the 8 cubes 
left. 

As shown in the following cut, 




\ \ 



8l9|i0l 



we separate the 8 cubes into 3 cubes and 5 cubes, and 
then place the 3 cubes at the end of the row of 7 cubes. 
Counting them together, we have 10 cubes. ^ 

Thus we have in all a group of 10 cubes, and 5 single 
cubes ; which are 15 cubes. 

2d. We next arrange the cubes as shown in the cut 
at the top of the opposite page. The Ten-group, which 
we hare formed, we cabby to the left and place with 
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the 2 other Ten-groups. Counting the 2 Tens with the 
1 Ten CARRIED, we find they are 3 Tens. Thus, we 
have, in all, 3 Tens and 5 Ones; which are 35 cubes. 

In like manner, we add 18 and 17 by 
figures. We write the numbers as shown -^ditioh. 
at the right. Taking 3 of the 8 Ones, 18 ) p^^^^^ 
we add them to fche 7 Ones to make 10, 1^ 3 
and then add the remaining 5 Ones to 35 Sum. 
the 10, and thus obtain 15 as the Sum 
of 8 and 7. We then carry to the left the 1 Ten of 
the 15, and, adding it with the 1 Ten of the 17 and the 
1 Ten of the 18, obtain 3 Tens. Thus we find that the 
Sum of 18 and 17 is 3 Tens and 5 Ones, or 35. 

In like manner we add any two or more numiers^ 
when their Sum is not greater than 99. We carry to 
the left all the Tens formed by addmg the figures in 
the right-hand column. 

TBSTIJ\rG TMB SUM. 

After adding numbers we sometimes doubt the cor- 
rectness of our work. In such cases it is well to add 
the figures a second time, commencing at the top and 
adding to the bottom. If we obtain the same result as 
in the first instance, it is presumed that we have found 
the true Sum. This second addition is named Test" 
ing the Sum. 
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LESSON XXXV. 



This Table should 
be learned so thor- 
oughly that any 
part of it can be 
given without hesi- 
tation. Give special 
attention to that 
part of the Table 
which includes 
numbers greater 
than 10. No fur- 
ther Table for Ad- 
dition or Subtrac- 
tion will be needed 
if this be mastered. 



12 3 4-56789 



I 


2 


3 


4 


5 


6 


7 


8 


9 


ID 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


3 

4 


4 


5 


6 


7 


8 


9 


10 


II 


12 


5 


6 


7 


8 


9 


10 


II 


12 


13 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


6 
7 


7 


8 


9 


10 


II 


12 


13 


14 


15 


8 


9 


10 


II 


12 


13 


14 


15 


16 


8 


9 


10 


II 


12 


13 


14 


15 


16 


17 


9 


10 


II 


12 


13 


14 


15 


16 


17 


18 



EXEECISES FOB THE SlATE AISTD BOAED. 

Addition, 



I. 

4 25 16 37 48 56 27 
6 65 34 13 12 35 16 



57 46 54 
26 37 29 











n. 










8 


23 


39 


63 


18 19 


24 


11 


62 


42 


7 


50 


23 


14 


25 44 


18 


45 


18 


19 


6 


17 


28 


19 


34 23 

XIL 


35 


37 


16 


27 


9 


14 


16 


12 


34 12 


11 


14 


13 


19 


6 


35 


13 


14 


13 14 


14 


31 


27 


33 


8 


13 


47 


17 


28 36 


42 


14 


18 


22 


7 


28 


14 


33 


13 27 


19 


28 


30 


11 



MENTAL AND WRITTEN ARITHMETIC. 



/55 



LESSON XXXVI. 



AddbyTs. 


Add by 8*8. 


Addby9'B. 


Add by lO's. 


Add. 


6 3 1 


7 6 


7 8 


8 7 


15 18 


5 6 6 


5 7 


8 7 


9 8 


24 14 


4 2 5 


6 5 


6 5 


5 6 


10 23 


5 4 4 


2 7 


2 6 


6 5 


27 17 


16 5 


4 7 


4 1 


2 4 


14 25 



WEiTTEiq' Exercises. 

1. How many bushels of apples in 3 piles, the first 
containing 26 bushels, the second 35 bushels, and the 
third 29 bushels? 

2, A poultry dealer sold spme turkeys for 46 dollars, 
some geese for 23 dollars, and some chickens for 27 dol- 
lars ; how many dollars did he receive in all ? 

5, A farmer sold 38 bushels of wheat, 26 bushels of 
com, 17 bushels of rye, and 16 bushels of barley; how 
many bushels of grain did he sell in all ? 

^ In 3 days, Albert picked 23 quarts of strawberries, 
Harry 29 quarts, Alfred 34 quarts, and Walter 10 quarts; 
how many quarts did the 4 boys pick ? 

6, How many pigeons are twenty-eight pigeons, 
thirty-four pigeons, and twenty-nine pigeons ? 

6. Frank rode twenty-nine miles Monday, thirty 
Tuesday, and eighteen Wednesday; how many miles 
did he ride during the three days? 

7. Willie had 47 peaches in his basket, Frederick 16 
in his, and Henry 28 in his ; how many peaches had the 
three boys? 

8. Homer had 45 oranges in his basket, and Horatio 
39 in his ; how many oranges had both boys ? 

9. Nellie spelled 39 words, and Mary 48 ; how many 
did both spell ? 
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LESSON XXXVII. 



1— MINUEND. 




oEinrm 



SUBTRAHEND. 



EAw^m 



DtlElEJfelCilDa 



II.— MINUEND (Rbabhakosd). 




C30»a 



EjilL^E] 



SUBTRAHEND. 



HHIIIIIII 



DIPPERBNCR 




The HghUhand figure in tJie Subtrahend greater tha7i 
the figure above it in the Minuend. 

Example. From 35 subtract 18. bubtbaotion. 

Writing the 18 under the 35, we find 35 Minuend. 
that 8 cannot be subtracted from 5. 18 Subtrahend. 

First : Subtraction by Offfeets, 

The above cut is in 2 Parts. In Part I. how 
many Ten-groups are in the Minuend? How many 
single cubes? 3 Tens and 5 Ones are how many? 
How many Ten-groups are in the Subtrahend ? How 
manj single cubes ? 1 Ten and 8 Ones are how many ? 
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This Minuend, then, having 35 cubes, and Subtrahend 

having 18 cubes, answer to the Minuend and Subtrahend 

in the given Example. Hence the Difference between 

* 35 cubes and 18 cubes will be the answer to the given 

Example. 

Since 8 cubes cannot be subtracted from 5 cubes, we 
take 1 of the 3 Ten-groups in the Minuend and cabry 
it TO THE BIGHT, and place it with the 5 cubes, as 10 
separate cubes. 

This Minuend, as re-arranged, is shown in Part EL of 
the cut. Since the Minuend and Subtrahend^ in Part II. 
are equal to those in Part I., the Difference in Part 11. 
and in Part I. must be the same. We will find the Dif- 
ference in Part 11. 

We separate the Ten-group, which stands with the 5 
cubes, into two parts,* one having 8 cubes and the other 
2. Since there are 8 cubes in the Subtrahend, we sub- 
tract 8 cubes from the 10 cubes. There are then left, 
in the Minuend, 2 of the 10 cubes and also the 5 cubes. 
Placing 5 cubes and 2 cubes in the Difference, we have 
7 cubes as the Difference between the 8 cubes of the 
Subtrahend and the 10 cubes and 5 cubes of the 
Minuend. 

In Part I. we had 1 Ten to subtract from 3 Tens ; but 
in Part II., having careied to the bight 1 Ten in the 
Minuend, we have only 2 Tens remaining at the left. 
Subtracting 1* Ten from 2 Tens, and obtaining 1 Ten 
for the Difference, we place 1 Ten-group in the Differ- 
ence. Thus we find that 18 cubes taken from 35 cubes 
leave 17 cubes. 

Second : Stibtraetion hy Figures, 

What we have done with the cubes we wiU now do 
with the figures. As shown in the mar^iL,^<^ ^^s^^ 
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the 18 under the 35. We then re-arrange the Minuend, 
by first taking 1 of the 3 Tens and 

CAREYING it TO THE RIGHT and writ- Subtbactiof. 

ing it as 10 Ones, over the 5 Ones, \\ m' ^7 
and then drawing a line through the ; I ^*f ™- 
3, to show that it is not to be used, ^ SuMrahend. 
and writing the 2 remaining Tens ^ * -^W^^^^^* 
over the former 3. 

First, we subtract 8 from 5 and 10 taken together. 
Subtracting, 8 from 10 leave 2 ; and this 2 and the 5, 
added together, give 7 Ones for the Difference. Sub- 
tracting 1 Ten from 2 Tens, we have 1 Ten for the 
Difference in Tens. Thus we obtain for our Difference 
1 Ten and 7 Ones ; or 17. 

In every Example like this, the work is performed in 
the manner just explained. It irnot necessary, how- 
ever, to change the figures of the Minuend. In this 
Example, we write the numbers as 
shown in the margin. Subtracting, bubtbaotiok. 

we say, not 8 from 5, but 8 from 10 35 Minuend. 
leave 2 ; 2 and 5 are 7 ; and then 18 Subtrahend. 
write 7 in the Difference. Finally, 17 Difference. 
we say, not 1 Ten from 3 Tens, but 1 
Ten from 2 Tens leaves 1 Ten ; and write 1 Ten in the 
Difference. 

Examples fob the Slate and Board. 

L 



29 
13 


54 
29 


35 

18 


72 
36 


91 
43 

u. 


57 
29 


74 
68 


32 
16 


96 
48 


65 
43 


82 
37 


23 
15 


44 
28 


63 

27 


56 

28 


71 
58 


62 
33 


78 
39 
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LESSON XXXVIII. 

SirST!RACTIOJ\r. 

Testing tJie Difference. 

K the Diflference between two numbers be added to 
the less, the Sum will equal the greater. If this Diflfer- 
ence be subtracted from the greater number, the result 
will equal the less. Hence, we may Test our Difference 
in Subtraction by either of two methods. 

Firgt Metfiod : Tenting by Addition. . 

Add the Difference to tfie Subtrahend. If the Sum 
equals the Minuend, it is presumed that we have found 
the true Difference. . 

Second Method: Testing by Subtraction. 

Subtract the Difference from the Minusnd. If the re- 
sult equals the first Subtrahend it is presum£d that the 
first Difference is correct. 

Find and test the Diflference in each of the following 
Examples fob the Slate akd Board. 

Testing by First Method, 

82 52 70 93 80 47 90 75 65 
64 3836 79 391845 25 47 

Testing by Second Method* 

33 79 43 53 39 62 71 80 91 
19 4928 14 1?^5?55Z1 

Addition at Sight. ^ 

5796484593556 
4444 4 45555683 
------------- ^ 



FIRST LESSONS IN 







LESSON 


XXXIX 


• 














AdditUni. 








34 


19 


24 


18 


37 


19 


23 


13 


12 


15 


23 


17 


32 


14 


25 


11 


41 


29 


16 


16 


15 


13 


13 


13 


23 


13, 


29 


17 


28 


17 


29 


28 


17 


35 


32 


29 





. 






Subtraction. 










82 


94 


64 


77 


85 


97 


54 


78 


91 


57 


31 


24 


69 


25 


88 


27 


5a 


42 



WEiTTEiq' Exercises. 

Addition and Subtraction, 

1. Edwin had a set of 26 Alphabet Blocks on his 
desk^ and Snsan had the same number on her desk; 
how many blocks did both have ? 

Edwin put 17 of his blocks in the box ; how many 
were left on his desk? 

Susan put 19 of her blocks in the box ; how many 
were left on her desk ? 

How many did both put in their boxes ? 

How many remained on both desks ? 

2. Mr. Newton had 55 sheep, and Mr. Lawton had 
42; how many sheep did both have? 

How many more sheep had Mr. Newton than Mr. 
Lawton ? 

Mr. Newton sold 29 sheep to Mr. Lawton; how many 
had Mr. Lawton then ? 

How many had Mr. Newton left? 

How many more had Mr. Lawton than Mr. Newton ? 











Addition at Sight 










7 
5 


9 
6 


7 
6 


8 
6 


6 5 9 7 4 

6 7 7 7 Z 


8 

7 


6 
9 


6 

7 


6 

8 
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LESSON XL 

Examples fob the Slate aitd Boaed. 











Addition. 








» 


18 


27 


13 


16 


15 


16 


17 


18 


19 


13 


13 


28 


22 


15 


16 


17 


18 


19 


17 


14 


12 


11 


15 


16 


17 


18 


19 


18 


25 


17 


35 


15 


1j6 


17 


18 


19 


19 


16 


25 


13 


15 


16 


17 


18 


19 



Mental Exebcises. 

1. One of 2 hens has 7 chickens, and the other 9 ; 
how many chickens have both hens ? 

2. Charles has 9 marbles, and Frank 6 ; how many 
marbles have both boys? 

5, Flora picked 8 quarts of strawberries, and Ella 9 ; 
how many quarts did both pick? 

4. Edward shot 11 squirrels, and Henry 6 ; how many 
more did Edward shoot than Henry ? 
How many did both boys shoot ? 

6. Harry bought 12 peaches, and gave 5 of them to 
his sister; how many had he left? 

6. Walter was 18 years old, and Willie 9 ; how many 
years was Walter older than Willie ? 

7. On a tree were 17 pigeons, and 9 of them flew 
away ; how many were left on the tree ? 

AddiHon at Sight, 

2736874858983 
8487578687689 











Subtraetton at Sight, 










4 
2 


5 
3 


5 
2 


6 
3 


6 6 7 7 8 
2 4 2 4 2 


7 
3 


7 
5 


8 
4 


8 
6 
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s 


/ 




s 


^ 


H _i 


















mk 




































































J 


jl 


i 


- -UiUia 


l'i>VsV<.\ 


OhbBi 


i;^ 




Fon- Six; 



or, In DguieB, 

LESSON XLI. 

A maker of Alphabet Blocks prepared 6 sets for let- 
tering, and requested his little daughter to count them 
and t^l him haw many there were. She connted them, 
wrote on them, and arranged them a& shown in the 
above ent. 

Said she to her father : " Because I cannot connt 
more than Ten, T have counted the blocka in groups, 
each having Ten blocks. I have placed each Ten in a 
row, writing the nombera on the blocks as 1 connted 
them, and finally arranged the groups side by side. 
After making as many Tens as I could, I placed the 
remaining blocka at the right of these, and counted 
them 1, 3, 3, i, 6, 6. 

" I have tried to count my Ten-groups, but find there 
are more than Ten of them. When, at first, I was 
connting the single blocks, I counted them in groups of 
Ten single blocks, because I could not count more than 
Ten. Now, also, when I am conntiiig my Ten-groups, 
because I cannot count beyond Ten, I will, in the same 
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manner, count my Ten-groups into larger groups, ,each 
having Ten Ten-groups. As I count these Ten-groups 
I number them, and write on the ends of them 1, 2, 3, 
4, 5, 6, 7, 8, 9, Ten. These Ten Ten-groups I separate 
from the others, and remove them a little to the left, 
and call them 1 large group. I count the other Ten- 
groups, and write on them 1, 2, 3, 4, 5. 

"Since there are six single blocks at the right y I will 
write a figure 6, to stand for them ; thus, 6. Since 
there eu^efive Ten-groups standing by themselves, at the 
left of the six blocks, I will write a, figure 5 to stand for 
them ; placing it at the left of the figure 6. Since there 
is one large group, at the left of the 6 Ten-groups, I will 
write a figure 1 to stand for-this ; placing it at the left 
of the figure 5. 

" My figures will then be placed in the same order as 
the groups and single blocks ; thus, 1 6 6.^' 

Her father said: "Tour large group is named One 
JBundred; your 5 Ten-groups are named Fifty; and 
your figures, 156, are read One Hundred and Fifty-six.^^ 

Numbers greater than 99 are named and written thus : 



TABLE. 

10 Tens are One Hundred 
20 Tens are Two Hundred 
30 Tens are Three Hundred 
40 Tens are Four Hundred 
50 Tens are Five Hundred 
60 Tens are Six Hundred 
70 Tens are Seven Hundred 
80 Tens are Eight Hundred 
90 Tens are Nine Hundred 

101 is read One Hundred and One. 
570 is reaid Five Hundred and Seventy. 
999 is read Nine Hundred aad "SViifct^-'^VcL^. 



written, 100. 
written, 200. 
written, 300. 
written, 400. 
written, 500. 
written, 600. 
written, 700. 
written, 800. 
written, 900. 



LESSON XLII. 

Write, in figures, the following: 

Five Hundred and Twenty- Nine Hundred and Ninety- 
three; nine; 

Four Hundred and Eighty- SevenHundred andEleven; 
seven ; 

Six Hundred and Ninety ; Five Hundred and Seven ; 

Eight Hundred and Forty ; Seven Hundred ; 

Seven Hundred and Ten ; Three Hundred and Eight ; 

Example. Find the Sum of 456 and 231. 

Explanation. We add the Ones and Tens in the 
same manner as if there were no Hun- 
dreds, and finding the Sum to be 87 additiok. 
write it under the columns. Adding 456 ) p^^^^ 
2 Hundreds and 4 Hundreds in the ^§1 ) 
same manner as we added Ones, and 687 Sum. 
Tens, and writing the Sum, 6 Hundreds, 
we have 687 as the entire Sum of 456 and 231. 

EXEECISES FOB THE SlATE AND BOAED. 

L 

147 238 646 329 176 415 824 213 
236 354 234 453 215 127 159 158 









n. 








215 


423 


154 


231 119 


235 


310 


407 


326 


135 


218 


154 218 


144 


207 


200 


144 


218 


323 


208 351 


216 


156 


126 



We subtract Hundreds from Hundreds in the same 
manner as we do Tens from Tens, or Ones from Ones. 

Exercises fob the Slate and Board. 
549 763 452 985 691 826 398 745 
321 245 147 756 243 518 289 245 
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LESSON XLIII. 

Carrying every 10 Tens to the Left as 1 Hundred. 

Example.— Find the Sum of 574 and 253. 

Explanation. — ^Adding the Ones, we write their 
Sum, 7. Adding the Tens, their Sum is 
12 Tens; or 10 Tens and 2 Tens. We addition. 
write the 2 Tens under the column of 574 ) p^^^^ 
Tens. Since the 10 Tens are 1 Hun- ^^^ ) 
dred, we carry them to the left as 1 Hun- 827 Sunt. 
dred, and add this Hundred with the 
other Hundreds, in the same manner as heretofore, in 
adding Tens and Ones, we have carried to the left every 
10 Ones, from the column of Ones, and added them as 
1 Ten with the other Tens at the left Adding 2 Hun- 
dreds, 5 Hundreds, and the 1 Hundred which we carried 
to the left, we write 8 under the column of Hundreds. 

Thus we find the Sum of 574 and 253 to be 827. 

Exercises fob the Slate and Board. 

I. 

235 162 421 324 142 170 214 362 
142 231 235 132 250 218 152 123 
231 354 162 261 134 221 451 154 

II. 

152' 215 315 173 219 123 324 218 

237 143 267 326 102 257 153 172 

123 374 184 184 391 164 247 154 

132 125 212 115 173 231 141 431 

IIL 

173 214 365 143 237 378 215 132 

254 175 138 375 114 152 171 269 

135 143 243 114 345 125 124 171 

156 257 156 252 103 261 453 183 
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LESSON* XLIV. 

SZrST^RjLCTlOJV. 

Carrying 1 Hundred to the Right as 10 Tens. 

Example. Subtract 379 from 652. 

Explanation^. Carrying to the right 1 of the 5 Tens 
in the Minuend, and subtracting 9 
Ones from 10 Ones and 2 Ones, solutiok. 

we have 3 Ones left. Hence, we f^^ Minuend. 

•X o J XI, 1 ^f\ 379 Suotrahend. 

wnte 3 under the column of Ones. -^- 

Having carried to the right 1 of ^^^ Difference. 
the 5 Tens in the Minuend, there are only 4 Tens left. 
Since we can not subtract 7 Tens from 4 Tens, we carry 
to the right 1 of the 6 Hundreds in the Minuend, and, 
calling it 10 Tens, subtract the 7 Tens from the 10 Tens 
and 4 Tens, saying: 7 Tens from 10 Tens leave 3 Tens; 
3 Tens and 4 Tens are 7 Tens. We then write 7 Tens. 

Having carried to the right 1 of the 6 Hundreds in 
the Minuend, we now subtract the 3 Hundreds in the 
Subtrahend from the 5 Hundreds left in the Minuend, 
and write 2 Hundreds in the Difference. 

Hence the Difference between 379 and 652 is 273. 

EXEBCISBS FOB THE SlATE AND BOAED. 

I. 



576 


765 


648 


429 


946 


328 


724 


•514 


234 


284 


257 


156 


493 


254 


251 


127 


842 


578 


421 


627 


n. 

724 


218 


327 


876 


257 


259 


156 


253 


468 
III. 


104 


139 


588 


711 


526 


410 


674 


836 


325 


939 


575 


524 


389 


215 


285 


647 


147 


756 


197 
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LESSON XLV. 





KXER 


CISES FOE THE »LATE 


AND Hi 


)ABD. 








^ 


Addition. 
I. 

184 176 








158 


189 


176 


154 


187 


197 


176 


147 


124 


117 145 


238 


176 


137 


167 


136 


189 


269 179 


197 


198 


167 


134 


178 


165 


175 186 


286 


-184 


147 


179 


186 


248 


236 179 


124 

• 


153 


167 


123 


134 


125 


II. 
136 137 


148 


129 


148 


123 


134 


135 


116 117 


128 


119 


128 


123 


134 


125 


126 147 


118 


139 


118 


123 


134 


115 


116 127 


138 


159 


138 


123 


134 


135 


136 117 


158 


119 


158 


123 


134 


115 


126 137 


138 


139 


118 


123 


134 


125 


136 117 

dd^itifin at Sight. 


128 


149 


121 


9 7 


4 


8 2 


6 9 9 


9 9 


5 


9 9 


9 9 


9 


9 9 


9 4 8 

Subtraction. 


2 6 


9 


7 3 



I. 

624 743 621 812 546 954 726 314 
173 429 238 734 268 267 459 198 









n. 








957 
243 


742 
529 


525 
389 


326 813 

178 508 


640 
239 


435 
276 


293 

108 











Subtrtzetion at Sight, 










9 


9 


8 


9 


8 10 9 10 


9 


8 


10 


10 


2 


4 


3 


3 


5 5 6 8 


5 


6" 


6 


4 
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LESSON XLVI. 

A mechanic sawed out a baaketfnl of Alphabet Blocks 
md gave them to hie little son to connt. 

The boy first coantcd them and arranged them as 
;hown in the above cat. Then, tcrning to his fcther, 
le said: "I cannot count beyond Ten. I first connted 
he blocks in groups having Ten blocks in each. Each 
if these groups I call a Ten-group. After making as 
oany Ten-groups as I could I had 1 single block left, 
vhich I have placed by itself, at the right hand. 

"I next- counted these Ten-gronpB in the same man- 
ler aa I counted the single blocks ; patting Ten Ten- 
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groups together, and placing them one Ten-group above 
another; thus making of every Ten Ten-groups 1 larger 
group. 

"After making as many as I could of these larger 
groups, I had 1 Ten-group remaining, which I have 
placed at the left of the single block/* 

"Each of these larger groups is named a Hukdeed; 
and the 1 Ten-group and the single block, taken to- 
gether, are named eleven/' remarked the father. 

" Then,'' said the son, " I will call each of these larg^ 
groups a HuNDRED-GEOUP. I then counted my Hun- 
dred-groups, placing Ten of them side by side, to make 
1 very large group. I had 1 Hundred-group remaining, 
which I placed at the left of the 1 Ten-group. At the 
left of this Hundred-group I placed the 1 very large 
group." 

Said the father: ^^ This largest group is named a 
Thousand. Can you tell me how many blocks there 
are, and then write the number hj figures f^^ 

The son, after reflecting a moment, promptly replied: 
"There are 0^^ Thousand One Hundred and 
Eleven blocks. I have one single block, standing alone, 
and also one group of each kind standing by itself. I 
will write a figure 1 to stand for the one block, and also 
a figure 1 to stand for each one group of the different 
kinds ; writing the figures in the same order as the 
groups are placed; thus, 1111." 

The boy answered correctly. And always in writing 
a number having Thousands, we write a figure showing 
the number of Thousands, placing it at the left of the 
figure written for Hundreds. 

• 

Eead the following numbers : ' 
nil; 1119; 1110; 1211; 1201; 1200; 1000; 5009; 
5900; 5990; 7080; 5017; 1001; 9999. 
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LESSON XLVIL 
j\ro TA Tioj\r AJVD j\ruMBidA rioj\r. 

Writing numbers in figures is named Notation* 
When numbers are written in fi^ureSy reading them 

in words is named Numeration. 
Bead, or Numerate, the following numbers : 
1560, 1506, 1056, 156, 1500, 1050, 1005, 7089, 9090, 

9017, 1921, 5786, 1870. 

Write in figures the following numbers : 

L Three Thousand Five Hundred and Seventy-six ; 
2, One Thousand Two Hundred and Ten ; 
8. Two Thousand One Hundred and Three; 
J^ Four Thousand and Thirty ; 
6. Five Thousand and Thirteen ; 

6. Seven Thousand and Three ; 

7. One Thousand Two Hundred. 

Addition, 

t 

In adding Hundreds and Thousands, we carry to the 
left every 10 Hundreds, calling them 1 Thousand, and 
add this Thousand with those in the colunm of Thou- 
sands. 

EXEBOISES FOE THE SlATE AND BOARD. 



1543 


1020 


2153 


1450 1000 


2157 


1740 


2176 


1507 


1208 


1234 2000 


1528 


2031 


1628 


2418 


1759 


2357 2060 


1372 


1507 


3473 


1256 


1080 


1567 1007 


2143 


1423 


1024 


2569 


3417 


1728 3000 


1726 


2158 






AOdMim a* atght. 






8 5 


9 6 


7 9 


7 7 8 


8 8 


8 9 


5 9 


6 8 


6 7 


7' 8 6 


8 9 


7 9 
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LESSON XLVIII. 

In Subtraction, whenever the Hundreds in the Sub- 
trahend are more than those above them in the Minuend, 
we carry to the right 1 of the Thousands in the Minuend^ 
calling it 10 Hundreds, in the same manner as we have 
heretofore carried to the right 1 Hundred, calling it 10 
Tens. 

EXEECISES FOE THE SlATE AND BOABD. 

I. 



5497 
2145 


7421 
5176 


9354 
5927 


3257 
1476 


8542 
4716 


6215 
4389 


9666 
5999 


4571 

2786 


5274 
1548 


7345 
5456 


II. 

9876 
4894 


6721 
3834 


2925 
1673 


8007 
5002 



Addition, 

1439 1247 1020 1300 1172 1526 1000 1210 

1256 1072 1513 1040 1094 1017 1200 1030 

1073 1364 1327 1000 1207 1432 2030 1140 

1142 1289 1156 1708 1165 1157 1005 1327 

1381 1070 1208 1159 1082 1215 1234 1456 

1574 1528 1097 1^ 1521 1000 1357 1579 

Addition at Sight, 

The right-hand figure in the Sum will be unchanged 
so long as the right-hand figures in the numbers to be 
added remain unchanged, however we vary the Tens. 
Thus ; 3 and 5 are 8 ; 13 and 5 are 18 ; 13 and 15 are 
28. Changing the Tens in the numbers to be added 
changes the Tens in the Sum, but not the Ones. 

1 11 11 2 12 12 1 11 11 2 12 12 

2 2 12 2 2 12 3 3 13 3 3 13 
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LESSON XLIX. 
^BZATioj\r S£j^yrBBj\r ^i>!DiTioj\r Aj\n> 

Example 1. What is the Sum of 347 and 456? 
Adding as in other cases the Sum is 

803. ' ADDITION. 

Example 2. The Sum^ of two 347 ) Two 
numbers is 803, and one of them is ^^ S Numbers. 
456 ; what is the other number ? 803 Sum. 

J^XPLANATION. We notice 
that the Minuend is like the stjbtbactiok. 

Sum just obtained by Addi- Sum, 803 Minuend. 
tion; and also that the Sub. One U^q Subtrahend. 

trahend is one of the two Number.) 

numbers just added. By 

subtracting we shall obtain, for the Difference, the other 

of the two numbers added. 

Since we cannot take 6 Ones from 3 Ones, we seek 
in the column of Tens 1 Ten to carry to the right, but 
find none. We will go back to our work in Addition 
and find the reason for this. 

Adding 6 Ones and 7 Ones, we had for the Sum 13 
Ones ; or 10 Ones and 3 Ones. We wrote tlie 3 Ones, 
and carried the 10 Ones, as 1 Ten, to the left. Adding 
the 5 Tens, 4 Tens, and the 1 Ten brought from the 
column of Ones, we had 10 Tens. These 10 Tens we 
carried to the left, as 1 Hundred, and wrote no Tens. 
One of these Tens came from the column of Ones. 
Thus, in adding 456 and 347, we carried 10 Ones not only 
to the column of Tens, but afterwards, with the 9 Tens, 
to the column of Hundreds. Now, when we come to 
Subtract 456 from this Sum, 803, to obtain the other 
jaamber, we cannot Subtract until after seeking our 10 
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Ones, and also our 9 Tens, in the column of Hundreds, 
where we left them, and carrying them back to the right. 

We take 1 of the 8 Hundreds, and, canying it to the 
column of Tens, separate it into 9 Tens and 1 Ten ; and 
leaving the 9 Tens in the column of Tens, /row which 
we formerly carried thein^we then carry the 1 Ten to 
the column of Ones, from which 
it had been carried, and write it as 
10 Ones. Subtracting 6 Ones from 
10 Ones and 3 Ones, 5 Tens from 
9 Tens, and 4 Hundreds from 7 
Hundreds, the Difference is 347, 
the other number. 



BOLunoir. 

' ''n Minuend 
J 3 j re-arranged. 
4 5 6 Subtrahend. 

3 4 7 Difference. 



INFERENCES, 

I. — If we unite two numbers by Addition, we may 
disunite them by Subtbaction. 

11. — K, in adding two Numbers, we cabby to the 
LEFT, in Subtracting either Number from the Sum to 
find the other, we must cabby to the bight the same 
Numbers which we carried to the left in adding. 

EXEBCISES FOB THE SlATE AKD BOABD^ 



Addition : 


f 4526 
1375 


f 2746 
5273 


r3254 

1647 


f 3127 
4375 


1. 

Subtraetion : 


2.^ 
5901 
1375 


3. H 

8019 
5273 

V 


4901 
1647 


7502 
4375 

> 


AddiHon: 


r 1542 
3486( 


[■ 6849 
2053 


^1872 
4029 


' 3529 
4490 


5. 

Subtraetion: 


6. 

5028 
1542 


7.^ 

8902 
6849 


5901 
, 1872 


8019 
.3529 
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LESSON L. 

By turning now to page 68, you will see that the 
Thousand-group of blocks is in the fonn of a cube; 
being 10 blocks in hight, in width, and in length. It 
contains One Thousand blocks. 

This same mechanic made Alphabet Blocks in large 
quantities, and used to pile them up in cubical Thou- 
sand-groups. Then, wrapping a strong paper around 
each group, he tied up the Thousand blocks firmly in a 
package. 

Having a very large number of such packages on 
hand one day, he requested his little son and one of the 
workmen to count them, with the blocks previously 
counted by the boy. 

They counted the packages in Ten-groups; then 
counted the Ten-groups by Tens, to make Hundred- 
groups ; then counted these Hundred-groups by Tens, 
to make Thousand-groups. 

They found that there were just as inany packages 
now as there were single blocks formerly counted by the 
boy; as shown on page 68. They were piled up and 
arranged in the same manner. At the right was 1 sin- 
gle package ; at the left of this 1 Ten-group ; next 1 
Hundred-group; and last, at the left, 1 Thousand- 
group. 

They now placed their single package at the left of 
the blocks previously counted by the boy, close by the 
side of his Thousand-group of blocks, which they tied 
up as one package. At the left of these they placed their 
Ten-group of packages; at the left of this their Hun- 
dred-group of packages ; and last their Thousand-group 
of packages. , 
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The blocks and groups then stood thus : 



Cube of 
Paokaobs. 



Paokaobs. 



Blookb. 



1 ^ 


fin 






P. 


■ 


1 


One 
sand-gron 
Packages. 




Q ^ 




Two 

ackages. 


One , 
dred-grou 


One 
5n-group. 


One 
Block. 








n 


^ 


PL, 









Said the boy : " The blocks not in packages stand at 
the right, and are One Hundred and Eleven. We will 
write the number of these thus: 111.*' 

The man replied: "Our packages, like our blocks, 
are Cubes. And since we have counted and arranged 
them in the same manner and order as we did the 
blocks, we will also write the figures showing their num- 
ber in the same manner and order as we did those show- 
ing the number of single blocks. We have 2 packages, 
1 Ten-group of packages, and 1 Hundred-group of pack- 
ages; or. One Hundred and Twelve packages Since 
these stand at the left of our 111 blocks, we will write 
the figures 112 at the left of 111 ; placing a mark like a 
comma between the two groups of figures ; thus, 112,111. 
Each of these 112 packages contains a Thousand blocks. 
Hence the figures 112,111 are read: One Hundred and 
Twelve Thousand One Hundred and Eleven. 

"Since we have 1 very large cube, containing One 
Thousand packages, or 10 Hundred-groups of packages, 
which stands at the left of our 112 packages, we will 
write for this a figure 1, placing it at the left of 112, 
with a point after it; thus, 1,112,111. 

"This very large cube of packages is named a Mit" 
lion* A Thousand is a large cube containing a TTwu- 



^^ 
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$and blocks. A Million is a very large cube containing 
a Thousand Thousands'' 

If, now, we had more Millions, as, for instance, Three 
Hundred and Sixty-five Millions, instead of One Mil- 
lion, we would write them by placing the figures 365 
at the left of 112,111 ; thus, 365,112,111. We see that, 
commencing at the right, we have separated the figures 
of this number into groups each having three figures. 
Each group of figures is named a Period* The point, 
made like a comma, separating the Periods from each 
other, is named a Period'point. 

The manner of separating a number having nine 
figures into Periods, and naming the Periods and the 
Subdivisions in each, is shown in the following 



TABZJB. 

THREE PERIODS. 



NUXBIEBED, 

Named, 



8d. 
MnjJOKs. 



Subdivided 

INTO Ain> 

Named, 



q5 

d 
o 

a 

I 

a 

W 
3 



GD 

d 
o 

a 

•i-i 

I 

d 

H 

6 



GQ 

d 
o 



5, 



GQ 
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I 

2 

d 

d 

w 
1 



2d. 
Thoubahds. 



IST. 

Ohbs. 



QQ 



d 
o 

H 
I 

d 



GQ 

d 



d 
o 

rd 



QQ 

d 

d 

w 



GQ 

d 



d 
O 



12,111 



\ 



All the Periods are built up in the same manner, each 
from its own cube. Since the cube from which the 
right-hand Period is built up is One, or One block, this 
''Period is named the Period of Ones. The middle 
Period, having a Thousand for its cube, is named the 
Period of Thousands. For a like reason the left- 
hand. Period is named the Period of Millions* 
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LESSON LI, 

TABLE. 

^ 1 One is written 1 

10 Ones are 1 Ten; written 10 

10 Tens " 1 Hundred ; " 100 

10 Hundreds " 1 Thousand; " 1,000 

10 Thousands " 1 Ten-thousand ; " 10,000 

10 Ten-thousands " 1 Hundred-thousand; " 100,000 

10 Hundred-thousands " 1 MilUon ; " 1,000,000 

10 MiUions " 1 Ten-miUion ; « 10,000,000 

10 Ten-miUions " 1 Hundred-million " 100,000,000 

To write numbers in figures: Commence at the hft 
and write the periods, one after another, in the sams 
order as the words are written. 

Write in JF^igures the fottowinff : 

L Five Thousand ; Four Hundred ; Seven Thousand 
and Twenty; Nine Thousand and Seven; Thirteen 
Thousand, and Eleven. 

2. One Hundred and Three Thousand, One Hundred 
and Seventeen ; Three Hundred Thousand, and Twenty- 
five ; Five Millions^ One Hundred and Eleven Thousand, 
and Seventeen. 

To read, or numerate, a number written in figures : 

1st, Beginning at tlie right, separate the nvmber into 
periods ; 

2d. Beginning at the right, name all the periods; 

3d. Beginning at the left, read the periods in order, 

giving the name of every period except that at the right, 

» 
^Tutnerate the following lumbers : 

137256984 ; 40576402 ; 170510001 ; 103520407 ; 
19030040; 21005000; 100301200; 31001501. 



rs 
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LESSON Lll. 
jsrzTMJS^jiTiojsr jiJ\rD addition. 

First numerate the numbers in each of the following 
Exercises, and then find their Sum. 

EXEBCISES FOB THE SlATE AND BOABD. 



35467 


127508 


I. 
1234567 


10154125 


12536421 


12243 


105623 


2514360 


12253326 


12037058 


10516 


100510 


1602507 


15107908 


10250870 


27638 


209018 


1019015 


11015017 


20900500 


32507 


234126 


II. 
3509215 


27514310 


12141871 


10325 


576387 


5280317 


41310080 


27423612 


47018 


154218 


4052001 


60040085 


12751423 


53106 


627324 


6003200 


21005002 


20205602 


61007 


542987 


1100005 


13241576 


10030050 


27589 


173238 


7020050 


11376529 


10400800 



Notation, Numeration, athd Addition, 

In each of the following Examples, first write the 
numbers, then numerate them, and finally add them. 

EXEECISES FOB THE SlATE A«fD BOARD. 

I. Twenty thousand. One Hundred and Five ; Thir- 
teen Thousand, and Fifteen ; Seventeen Thousand, and 
Nine. 

IT. One Hundred and Twenty-five Thousand, Three 
Hundred and Eleven; Three Hundred and Seven 
Thousand, Five Hundred and Four; Five Hundred and 
Eleven Thousand, and Fifteen. 

* III. Three Million, Five Hundred and Twenty-five 
Thousand, One Hundred and Twenty-Seven ; Five Mil- 
lion, Three Hundred and Seven Thousand, Seven Hun- 
dred and Eight ; Nine Million, Five Thousand, and Six. 



MENTAL AND WRITTEN ARITHMETIC. 79 

LESSON Llll. 

SirSTSRACTJOJV. ^ 

# 

I. 

867,542 5,473,207 vy63,521,365 750,319,476 

573,814 1,632,1 54 ^ 21,507,193 473,207,528 

II. 

952,541 I 2,507,318 / 58,390,504 / 972,548,765 
584,763 ^ 1,498,173 ^ 28,279,371 V 481,395,976 

Addition and SuMraetion, 

Written Exercises. 

1. Three grain dealers purchased wheat as follows: 
A purchased 59,487 bushels ; B, 47,376 ; and C, 39,894. 

(a,) How many bushels did the three men purchase ? 

(S.) How many bushels did A and B together pur- 
chase more than C ? 

^. A father divided his property among his children 
as follows: He gave to Charles,l 7,510 dollars; to Henry, 
21,437 dollars; to William, 25,196 dollars; to Amelia, 
13,087 dollars ; to Sarah, 15,193 dollars ; and* to Susan, 
11,981 dollars. 

(a.) How giany dollars did he give to his three sons ? 

(b.) How many dollars to his three daughters ? 

(c.) How many dollars, in all, to his children ? 

{d.) How many mpre dollars were given to his sons 

than to his daughters ? 
S. In the year 1850, the population of the city of New 

York was 515,547; Boston, 136,881; Philadelphia, 

340,045. 

(a,) What was the total -population of the three cities ? 

(J.) How much did the population of New York ex- 
ceed that of both Philadelphia and Boston ? 
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LESSON LIV. 

First read, or numerate, the numbers, and then find 
\their Sum, in each of the following 

Exercises foe the Slate and Boabd. 



32,507 


234,126 


3,509,215 


27,514,310 


12,418,712 


10,325 


576,387 


5,280,317 


41,310,080 


27,236,129 


47,018 


154,218 


4,052,001 


60,040,085 


12,514,237 


53,106 


627,324 


6,003,200 


21,005,002 


20,056,025 


61,007 


542,987 


1,100,005 


13,241,576 


10,300,500 


27,589 


173,238 


7,020,050 


11,376,529 


10,008,006 



Notation and Addition, 

In each of the following Examples, first write the 
numbers, then numerate them, and finally find the Sum. 

Examples fob the Slate aiitd Boabd. 

I. Twenty Thousand, One Hundred and five ; Thir- 
teen Thousand, and fifteen ; Seventeen Thousand, and 
Nine. 

II. One Hundred and Twenty-five Thousand, Three 
Hundred and Eleven ; Three Hundred-and Seven Thou- 

-sand, Five Hundred and Pour; Five Hundred and 
Eleven Thousand, and Fifteen. 

in. Three Million, Five Hundred and Twenty-four 
Thousand, One Hundred and Twenty-seven ; Five Mil- 
lion, Three Hundred and Seven Thousand, Seven Hun- 
dred and Eight ; Nine Million, Five Thousand, and Six. 
rV. Two Hundred and Seventy-six Million, Three 
Hundred and Seven Thousand, One Hundred and Nine- 
teen ; One Hundred and Two Million, Forty-five Thou- 
mnd, and Twelve', Five Hundred Million, Eight Thou- 
sandy and Nine. 
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1 
1 

2 



2 
2 

4 



3 
3 

6 



4 
4 

8 



5 

10 



6 
_6 

12 



7 
14 



8 
J 

16 



9 

_9 

18 




LESSON LV. 

These first 
two horizontal 
rows of cubes 
were begun at 
the left with 
one cube in 
each, and 
lengthened by 
adding another 
cube to each 
from time to 
time^ till each 
row had 9 
cubes. The 
cubes in the 
upper row are numbered. 

Below the figure 1 written on the first cube in the 
upper row we have written two figure l*s, and have 
written their Sum below, to show how many cubes there 
were in both rows when there was 1 cube in each row. 

Under the 2 written in the upper row we have written 
two figure 2's, and below them their Sum, to show that 
there were 4 cubes in both rows when there were 2 cubes 
in each row. 

In the same manner we have found the number of 
cubes in the 2 rows at each point from their commence- 
ment till their completion. 

In the second cut we have written these Sums on the 
cubes in the lower row. We see that when there were 
3 cubes in each row there were 6 cubes in both rows ; 
when there were 4 cubes in each ro'v tVk«^ ^^S5& "^ \sjc 

^/y5 TOW&. 
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When the numbers added to form a Sum are eqiidly 
we name the Addition Graded Addition^ since 
the Sum is composed of eqiial or graded parts. 

Since we found these Sums by adding two 1% two 
2's, two 3% &c., it is plain that the Sums show how 
many 2 times 1^ % times % 2 times 3, &C.9 are. Hence, 
our 

GRADED ADDITION TABLE, 





9 Times 




1 are 2, 


4 are 8, 


7 are 14, 


2 are 4, 


5 are 10, 


8 are 16, 


3 are 6, 


6 are 12, 


9 are 18. 



When we subtract one number from another not once 
only, but as many times as possible^ we name this Sub- 
traction Graded Suhtraction. 

We may also consider these cubes as piled up in ver- 
tical columns, each having 2 cubes. 

Prom the first colunm, or 2 cubes at the left, we can 
Subtract 2 cubes once. From the firsts columns, or 4 
cubes at the left, we can Subtract 2 cubes 2 times; from 
6 cubes 3 times; from 8 cubes 4 times; and so on. 
Hence we can make the following, or First Form of 

GRADED 8VBTRACTION TABLE. 

9 can be Subtracted from 

2 1 Time, 8 4 Times, 14 7 Times, 

4 2 Times, 10 5 Times, 16 8 Times, 

6 3 Times, 12 6 Times, 18 9 Times. 

Since 2 cubes are contained in any number of cubes 
as many times as they can be Subtracted from that num- 
berofonhes^ it is evident that we may have the foUow- 
io£', more common, or Second Form 0/ 
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GMAnsn SUBTRACTION TABLE. 

9 are contained in 

2 ITime, 8 4 Times, 14= 

4 2 Times, 10 5 Times, 16 

6 3 Times, 12 6 Times, 18 



7 Times, 

8 Times, 

9 Times. 



We can read these Tables from the cubes as a 

GRAnEJD ABBITIQN AND SUBTRACTION TABLE. 



/- / ^ , 


r k^ ' 


h 


f" Y ^ ^ 


1 


2 


3 


4 


5 


6 


7 


8 


9 


2 


4 


6 


8 


10 


12 


14 


16 


18 



To read this as a Graded Addition Table, we com- 
mence with the 2 at the bottom, at the left; then 
take a number in the upper row, as 3 ; and lastly take, 
in the lower row, the number below that taken in the 
upper row, which in this case would be 6 ; saying : 2 
times 3 are 6. In like manner we proceed, saying : 2 
times 4 or^ 8 ; 2 times 6 are 10 ; and so on. 

To read it as a Graded Subtraction Table, we com- 
mence with the 2 at the left, as before, but take the two 
other numbers in a contrary order ; reading first the 2 
at the left ; then a number in the lower row, as 6 ; and 
lastly the number 3 above this ; saying : 2 are in 6y 3 
timss. Thus we go on, saying : 2 are in 8, 4 times j 2 
are in 10, 5 times ; and so on. 

This form of the Tables, as represented by the cubes, 
is the more convenient. 

These Tables should be perfectly learned, and often 
recited. 
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LESSON LVL 

Weitteit Mental Exebcises. 

1. Two horses make 1 spaa. How many horses are 
lere in 2 spans ? 2 times 2 horses are how many ? 

2. One wagon has 4 wheels. How many wheels have 
wagons ? 2 times 4 wheels are how many wheels ? 

3. Fanny found 2 birds' nests, each having 6 eggs, 
ow many eggs were there in all ? 2 times 6 eggs are 
)w many eggs ? 

^ In each of 2 windows there gje 8 panes of glass, 
ow many panes are there in both windows ? 2 times 
panes are how many ? 

6. Willie had two rose-bushes with 3 roses on each, 
ow many roses had he on both bushes ? 2 times 3 
ses are how many roses ? 

6. Counting my thumbs as fingers, I have 5 fingers 
I each hand. How many fingers have I on both 
inds ? 2 times 5 fingers are how many ? 

7. Frank had 7 peaches, and Mary also had 7. How 
any had both ? 2 times 7 peaches are how many ? 

8. Two hens have each 9 chickens. How many 
lickens have both hens ? 2 times 9 are how many ? 

How many times can we Subtract 

wagon-wheels from 8 2 horses from 4 horses ? 

wheels ? 2 fingers from 10 fingers ? 

birds' eggs from 12 eggs ? 2 roses from 6 roses ? 

chickens from 18 chick- 2 window-panes from 16 
ens ? panes ? 

peaches from 14 peaches ? 



peacnes irom i^ peacnes r 

^ How many cents, in all, are 2 times 4 cents 
mes 3 cents? 



anq 
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LESSON LVII. 

In this cut, 
the 2 horizon- 
tal rows of 
cubes shown 
in the last cut 
are seen placed 
over another 
row of cubes. 
Below these 
cubes numbers 
are written in 
vertical col- 
umns. The three 4's, and the 12 written below them, 
which is their Sum, show that when there were 4 cubes 
in each of the 3 horizontal rows there were 12 cubes in 
the 3 rows. So of the other columns of figures and 
their Sums. These Sums are written on the cubes in 
the lower row. 

The new part added to the Table is read thus as a 
part of the 

GBAJ>EJ> AJ>J>TTION TABLX. 

3 Times 

1 are 3, 4 are 12, 

2 are 6, 5 are 15, 

3 are 9, 6 are 18, 

It is read thus as a part of the 

GRADED SUBTRACTION TABLE, 

3 can be Subtracted from 

3 1 Time, 12 4 Times, 21 

6 2 Times, 15 5 Times, 24 

9 3 Times, 18 6 Times, 27 

Bepeat the entire Ta\Ae •, fo^\. «& ^ ^Trfw'^ ^.S^s>&>ss^ 
Table, and then as a GraSieA ^\x\i\.Tt!iJC!)evo^ 



7 are 21, 

8 are 24, 

9 are 27. 



7 Times, 

8 Times, 

9 Timesw 
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LESSON LVIII. 

Wbittei^ Meittal Exeecises. 

L Charles found 3 birds' nests, each having 4 eggs. 
How many eggs were there in the 3 nests ? 

2, Emma attended school 5 days each week for 3 
weeks. How many days did she attend in 3 weeks ? 

5. In a school are 3 classes in reading, with 9 pupils 
in each class. How many pupils in the 3 classes ? 

Jh Each of 3 boys has 8 cents. How many cents have 
the 3 boys ? 3 times 8 are how many ? 

6. Three boys went fishing, and each caught 7 fish. 
How many fish did the 3 boys catch ? 

6. A board fence was 6 boards high. How many 
boards were there in 3 lengths of the fence ? 

7. A father had 12 apples, and gave them to his sons, 
giving each boy 3 apples. How many sons were there? 
3 apples are in 12 apples how many times ? 

8. A company of girls picked 18 quarts of berries, 
each girl picking 3 quarts. How many girls were there ? 
3 are in 18 how many times ? 

9. Florence had 15 roses in her flower-garden, and 
there were 3 roses on each bush. How many rose-bushes 
were there ? 3 are in 15 how many times ? 

10. A beggar received 24 cents from a company of 
boys, each boy giving him 3 cents. How many boys 
were there ? 3 are in 24 how many times ? 

11. Willie had 27 cents in 3-cent pieces. How many 
3-cent pieces had he ? 3 are in 27 how many times? 

12. A mother had 21 flowers, and made bouquets of 
them for her children, putting 3 flowers in each bou- 
quet Sow many children had she ? 3 are in 21 how 

Tianjr times? 
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LESSON LIX. 

MVZ TITLICji TTOJV. 

SzAHPLE. A tailor cat from a roll of doth enongh 
for 7 pairs of boys' pante, using 3 yards for eftcb p^. 
How many yards did he use ? 

Explanation. He first measured % yards at one end 
of the roll, and tlieu \yj folding the cloth first one way 
and then the other, until he had 7 thicknesses, he thus 
measured 7 times 3 yards. 

In thus obtaining 7 times 2 yards, he folded the 3 
yards many times. Taking 2 yards 7 times, and finding 
how many yards we have, is sometimes named Multt- 
plication. Multiplication meanB/oWinjr mantf times, 
or taking many times. We have taken 3 yards 7 times. 

We name the S yards the Multiplico/nd, Multi- 
plicand means something to be folded or taken many 
times. 

We name 7 the Multiplier. The Multiplier tella, 
Iu»e many iimsa the Multiplicand is to >i«: lo^ww-- 
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TlB«t SOLTTTION. 

By AdOUion. 
21 

Equal 

or 
Graded 
Parta* 



2 
2 
2 
2 
2 
_2 

14 Sum. 



There are two Solutions for this Exam- 
ple. First: We write a figure 2 s&ven 
timesy and, adding the 2's, write the Sum, 
14, below. This method of performing 
the work we name Graded Addition. 
Second : We write the 2 once only, and 
then writing a figure 7 under it, to show 
Jww many times the 2 is to be taken, draw 
a line under the 7, and saying: " 7 times 
2 are H^^ write 14 below the line. 
This method of performing the work 
we name Multiplication, The result 
is 14 in both cases; but the 14 ob- 
tained by the first Solution is named 
the Sum, and that obtained by the 
second Solution is named the Prodv^^U Prodtwt 
means somsthing produced. H is produced by multi- 
plying 2 by 7. 



Sbcoitd SoLunoir. 
By Multiplication, 

2 Multiplicand. 
7 Multiplier. 

14 Product. 



EXEBOISBS FOB THE SlATE 


AND Board. 








Graded Addition, 


1 




3 Equal 

or Graded • 

Parts. 


4 
4 

14 


20 
20 
20 


24 
24 
24 


100 
100 
100 


124 3,000 
124 3,000 
124 3,000 


3,124 
6,124 
3,124 






XtaHpHetUton. 

T 






Multiplicands : 
Multipliers : 


4 
3 


20 
3 


X. 

24 100 
3 3 


124 3.000 
3 3 


3,124 
3 


51,323 
3 


93,423 
2 




II. 

83,213 
3 


50,706 
2 


90,708 
3 
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LESSON LX. 

ExAKPLE. How many are 3 times 5 F 

Explanation. la the first Solution we write 5 three 
times, and, adding, write the Sum, 
15 ; thus, 5 + 5 + 5 = 15. In the 
second Solution we write 5 once BnAdmom. 

only ; and, since it is to be taken S 5 + 5 4- 5 = IS. 
times and added, we writ« 3 at the 
right of 5, and, turning the Sign raooim Boscmoit. 

Plus thna, X, place it Mioe&n the By num^acaOm. 

5 and 3. The whole stands thus : B x 3 = 15 

5 X 3 = 15 ; and is read : 5 mnl- 
tiplied-by 3 eqnal 15. When the Sign Plus is thus 
tnraed and nsed it does not show that 5 and 3 are to be 
added together, hnt shows that 5 are to be taken 3 times 
and added, to find the Sum; or, 
which means the same, it shows 
that 5 are to be multiplied h; 3. 
For this reason, when the Sign Pins 
is thus turned and used we name 
it the Sign of Multiplica^ 
Hon. The Sign of Addition is a 
Vertical Cross. The Sign of Mul- 
tiplication is an Inclined Cross. 

We can write- 

6 multiplied by 3 equal 18 ; or 6 x 3 = 18 ; 
9 multiplied by 3 equal 37 ; or 9 x 3 = 2?. 

Write, learn, and recite, the following 

TABIiB, 

0x3 = 5x3 = 10 Ox 




3 = 12 
i = 14- 



1=0 6 X 3 = 15 
3 = 3 6 X 3 = 18 
J = 6 -I K 5 = T-V 
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1 



BOLUnOH. 



879 
3 

27 
21 
24 



MuUipUcand. 
Multiplier. 

Partial 
Prodticts. 



2,637 Product. 



LESSON LXI. 

Example A. Multiply 879 by 3. 

ExPLANATioi^r. First ; we multiply 9 Ones by 3, and 
write the Product, 27 Ones. We name this a Partial 
Product^ because it forms 
only a part of the true Pro- 
duct Second; we multiply 7 
Tens by 3, and, having 21 Tens, 
or 2 Hundreds and 1 Ten, for 
our second Partial Product, 
write 1 Ten in the column of 
Tens, and 2 Hundreds at the 
left, in the column of Hundreds. 

Third ; we multiply 8 Hundreds by 3, and, having 24 
Hundreds, or 2 Thousands and 4 Hundreds for our 
third Partial Product, write 4 Hundreds in the column 
of Hundreds, and 2 Thousands at the left. Now we 
have taken the 8 Hundreds 3 times, the 7 Tens 3 times, 
and the 9 Ones 3 times. If we add these three Partial 
Products we shall have 3 times 879 for the final Product. 

First, we bring down the 7 Ones into the Product 
Kext, we add 1 Ten and 2 Tens, and write their Sum, 3 
Tens, in the Product Adding 4 Hundreds and 2 Hun- 
dreds, we write their Sum, 6 Hundreds, in the Product 
Finally, we write 2 Thousands at the left of 6 Hundreds, 
and have 2,637 for our final Product 

EXEBCISES FOR THE SlATB AND BOABD. 



57,489 
3 


95,847 
3 


I. 

48,796 
3 

II. 


85,798 
3 


79,846 
3 


64,587 
3 


84,758 
3 


89,798 
3 


94,876 
3 


58,764 
3 
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SOLUTION. 



LE880N LXII. 

Example B. Multiply 52,819 by 3. 

Explanation^. The work in this Solution is placed 
in nearly the same order as 
that in the Solution of Ex- 
ample A. The second and 
third Partial Products are, 
however, placed in the same 
horizontal line, since they do' 
not interfere with each other; 
so also the fourfh and fifth. 



52,819 Multiplicand. 
3 Multiplier. 



27' 
24-3 - 
15-6 



Partial 
Products. 



158,457 Product. 

Exercises por the Slate and Board. 

I. 
584,319 769,815 715,394 428,173 936,284 



152,873 
3 



231,312 
3 



IL 



987,546 
3 



514,271 ' 859,897 
3 3 



Example C. Multiply 50,608 by 3. bolution. 

Explanation. Since no in the Multi- 50,608 

Q 

plicand gives rise to any Partial Product, 
we write in place of a Partial Product, in 
such cases. 



24 
18-0 
15-0 



151,824 
Exercises for the Slate and Board. 

I. 
20,708 69,008 304,500 50,980 100,709 



2 



2 



2 



2 



2 



20,030 
3 



58,090 
3 



IL 

600,708 
3 ' 



12,500 
3 



907,008 
3 



92 



FIRST LESSONS IN 




mmmkm 




F0T7B IN A BOW. 

4 Multiplicand. 
3 Multiplier. 

12 Product. 



LESSON LXIII. 

These 12 apples are arranged in two sets of rows ; one 
set running lengthwise of the table, and the other 
crosswise, 

FiBST : If we consider the rows 
s as running lengthwise, there are 3 
rows. In each row are 4 apples. 
In 3 rows there are 3 times 4 ap- 
ples ;x which are 12 apples. The 
Multiplicand is 4, the number of apples in each row ; 
the Multiplier is 3, the number of rows ; and the Pro- 
duct is 12, the number of apples on the table. 

SECOiirD : If we consider the rows 
as running crosswise, there are 4 
rows. In each row are 3 apples, 
giving 3 for the Multiplicand. In 
4 rows there are 4 times 3 apples ; 
which are 12 apples ; giving 4 for a 
Multiplier, and 12 for the Product. 

We notice that the two numbers multiplied together 
are the same in both caaes •, anA. a\so \)ci^^TQ^\i5i\&\ Xsssl 



THBEB IN A BOW. 

3 Multiplicand. 

4 Multiplier. 

12 Product. 
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the Multiplicand and Multiplier of the first change 
places in the second. 

In each case the Multiplicand shows the number of 
apples in a row, the Multiplier the number of rowsy and 
the Product the number of apples arranged. 

In'FEBEKCE. In all cases where the Product represents 
MATERIAL THINGS, OS opplcs, peochcs, oranges, 1st, these 
things can be so arranged as to stand in two sets of 
rows J 2dy the number of things in one row of either set 
m>ay be taken as the Multiplicand, and the number of 
things in one row of the other set as Multiplier ; and, 
Sd, the number of things arranged will be the Product. 

Example. A lady gave 4 apples to each of 3 boys, 
and 3 apples to each of 4 girls ; how many apples did 
she give to the 3 boys, and how many to the 4 girls ? 

ExPLAKATioN. The arrangement of apples in the 
foregoing cut will give us both answers to tiiis Example. 

In the first case there are 4 apples in each row, and 3 
rows ; or one row for each boy. 4 x 3 = 12. Hence 
12 apples were given to the 3 boys. 

In the second case there are 3 apples in each row, and 
4 rows; one row for each girL 3 x 4 = 12. Hence 
12 apples were given to the 4 girls. 

3 and 4 multiplied together make or produce 12. For 
this reason 3 and 4 are named the Factors of 12. 
Factor means Maker or Producer. 12 is the thing made, 
ovproducedy and hence is named the ProdticU Pro- 
duct means something made ot produced. 

Prom the foregoing Explanations we infer this 

TRINCIPZB IN MTTZTirZICATION. 

— * 

If two Numbers are to be multiplied together either 
may be used as the Multiplicand^ aud tivA ^t\v.w o& ^iXv^ 
Multiplier. 



' V. .■ ■ 
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LESSON LXIV. 

By the use of the Principle stated in the preceding 
Lesson, we can change the Multiplication Tables already 
learned into Tables haying 1, 2 and 3 as Multiplicands, 
and 1, 2, 3, 4, 5, 6, 7, 8 and 9, as Multipliers ; thus : 



FIJ^ST 

* Times 
2 Times 
2 Times 
2 Times 
2 Times 
2 Times 
2 Times 
2 Times 
2 Times 



TABLJE. 

1 are 2, 

2 are 4, 

3 are 6, 

4 are 8, 

5 are 10, 

6 are 12, 

7 are 14, 

8 are 16, 

9 are 18, 



3 Times 1 are 3, 
3 Times 2 are 6, 
3 Times 3 are 9, 
3 Times 4 are 12, 
3 Times 5 are 15, 
3 Times 6 are 18, 
3 Times 7 are 21, 
3 Times 8 are 24, 
3 Times 9 are 27, 

Learn, and often recite. 



8BCONI> TABJaJE, 

and 1 Time 3 is 2 
and 2 Times 2 are 4 
and 3 Times 2 are 6 
and 4 Times 2 are 8 
and 5 Times 2 are 10 
and 6 Times 2 are 12 
and 7 Times 2 are 14 
and 8 Times 2 a^^JG 
and 9 Times 2 are 18. 

and 1 Time 3 is 3 
and 2 Times 3 are 6 
and 3 Times 3 are 9 
and 4 Times 3 are 12 
and 5 Times 3 are 15 
and 6 Times 3 are 18 
and 7 Times 3 are 21 
and 8 Times 3 are 24 
and 9 Times 3 are 27. 

the above Tables. 



X 2 = ? 6 

X 8 = ? 8 

X 4 = ? 3 

j^ X 5 = ? 2 

3x9=? 3 



5 
2 
3 



Mental 

X 2 = ? 

X 2 = ? 

X 6 = ? 

X 7 = ? 

X 5 = ? 



Exercises. 



7 X 

2 X 

3 X 
2 X 



2 = ? 
8 = ? 

8 = ? 

9 = ? 



2x6 

7 X 3 

8 X 

9 X 



3 
2 



^ y.%^\ %^^ 



= ? 
= 9 

' ' - • 






MENTAL AND WBITTBN ABITHMETIC. 



95 



LESSON LXV. 

EXEECISES FOB THE SlATE AND BOARD. 



2,132 
4 



3,213 
5 



I. 



1,323 
6 



2,131 

7 



3,231 

8 



2,332 
9 



30,201 21,032 
4 5 



n. 

23,103 31,232 
6 7 



Multiply 31,213,210 by 4 
Multiply 23,131,032 by 4 
Multiply 12,302,313 by 4 
Multiply 30,131,231 by 4 
Multiply 21,312,103 by 4 



13,233 33,232 

8 9 



• 

; by 5, 


; by 6: 


; by 7; 


; by 5. 


; by 6, 


;. by 7; 


; by 5: 


; by 6; 


; by 7; 


; by 5; 


; by 6; 


; by 7; 


; by 5: 


; byC; 


; by 7; 



by 8. 
by 8. 
by 8. 
by 9. 
by 9. 
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. LESSON LXVI. 

EXEECISES FOB THE SlATE AND BOABD. 



Multiply 31,020,230 by 3 
Multiply 12,130,302. by 3 
Multiply 31,213,023 bjS 
Multiply 21,302,013 by 3 
Multiply 30,130,231 by 3 



;. by 4; by 5; 


; by 6; 


; by 4; by 5; 


; by 6; 


; by 4; by 5; 


; by 6; 


; by 4; by 5; 


; by 6; 


; by4; by 5; 


; by 6; 



MuUiplieation at Sight, 



2 
3 

7 
6 
2 X 



X 
X 
X 
X 



2 
2 
2 

3 
6 



3 
3 
3 
6 
3 



X 
X 
X 
X 
X 



3 
4 

7 
2 
9 



4 
2 

8 
2 X 

7 X 



X 
X 
X 



3 
3 

2 
7 
3 



4x2 
2x4 
3x8 



5x2 
2x5 
2x8 

^ Y. ^ 



by 7. 
by 7. 
by 7. 
by 8. 
by 8. 

3x5 
5x3 

8x3 
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LESSON LXVII. 

miJVGS OJ^ TMB SAMS £:iJV^. 

Example. — Harry's mother gave 12 apples to her 
children, giving 4 apples to each. How many children 
had she? 

Explanation. — iBt : _ "^^^ soinnoB. 

Suhtracting 4 apples from 
12 apples, we have 8 ap- 
ples left These 4 apples 
are arranged in the 1st row 
in the picture. 2d: Sub- 
tracting 4 apples from 8 
apples, we have 4 apples 
left The 4 apples last 
subtracted are arranged in 

the M row. 3d : Subtracting 4 apples from 4 apples, we 
Snd none remaining. These 4 apples are arranged in 
tbe 3d row. 



Minuend. 
1st Subtrahend, 



No apples left. 
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In this manner we divide 12 apples into 3 groups, 
each having -4 wpphs. Since ^ wpplAB were given to 
each child, the number of groups and the number of 
children most have been the 8am>e. Hence there were 
3 children. 

TeHing the Re9ult% 

If 12 apples can be divided into 3 raw- 
groups, each having 4 apples, then 3 ^ Oraded Aamum. 
times 4 apples must equal 12 apples. ^*^ ^ Apples, 
Therefore, we write three 4's and add ^^ f ;^ 
them. Finding the Sum to be 12, we — 
conclude that there must have been 3 ^^^ 1^ 
groups, with 4 apples in each. Hence there were 3 
children. 

Secoi^td. — We can perform our work by another 
method, and find the same result We 
write 4 apples, and, drawing a line mco»» «ournoK. 
below, write 12 apples below this line. 3 Groups. 
We then ask : How many timss can 4 _* Apples. 
apples be subtracted from 12 apples ? 12 ^ 
OTy How many times are 4 apples con- 
tained in 12 apples ? Finding that 4 are in 12 d timss, 
we write S above the 4 apples, to show haw many groups 
there are. Since 12 apples can be divided into 3 groups, 
each having 4 apples, Harry's mother must have had 3 
children. 

Testing the HeettU* 

If there are in 12 apples 3 groups, each having 4 
apples, then there are in all 3 times 4 apples; which 
are 12 apples. Since 3 and 4, in the Solution^ stand 
over 12 in the same manner as the Multiplicand and 
Multiplier stand over their Product, we Vfiil \sss\yics?^ 
them together. 
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Using 3 as Multiplier, the Product ie 12 apples. 
Hence, in 13 apples there are 3 groops, each baring 4 
apples. Therefore, 3 children received 13 apples. 

The method vhich we have just used, in the Second 
Solution, ia named Division. 12 is named the 
JHvidend, 4 the Divisor^ and 3 the Quotient. 

1. DiTisioir means dividing. We have divided IS 
appUs. 

3. DrnDBNT) means sometHiig to be divided. 13 is 
the number to ie divided. 

S. DiTisoB means divider. We have used 4 as a 
divider of 13. 

^ QuOTiBNT means htw many times. 3 shows horn 
many times 4 are contained in 12. 

Thibd. There is Btill another method of Solution. 

1st: Since 12 apples are to be 
divided, we write 12. 2d : Since 
each child is to receive 4 apples, we 
write 4 at the right of 12. 3d: 
Since 4 apples are to be subtracted 
from 13 apples, we write the Sign 
Minus between 12 and 4. 4th : 
Since 4 is to be subtracted, not once 
only, but as man/y times as possible, 
we write a dot above the centre of 
the Sign Minus, and another below 
it, to show this. 5th : Since we wish to show what 
number of times this result equals, we write the Sign of 
Equality after the 4. 6th : Since we find that the num- 
ber of times 4 can be subtracted from 13 equals S times, 
we write 3 at the right of the Sign of Equality. 7th : 
We read this expression thus : 12 divided by 4 equal S. 
Tie S^n thus made by changing the ^gn Minus is 
uamed tiie fiUgn of JHviaimu 
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LESSON LXVIII. 

By Graded Subtbactioi^ we find how many times 
one number can be subtracted from another, or is con- 
tained in another. 

Division is a short method of performing Graded 
Subtraction. 

The Graded Subtraction Tables on pages 83 and 85 
can be thus read as a 

DIVISION TABLE. 



3 are in 


3 are in 


2 Once, 




3 Once, 




4 2 Times, 


12 6 Times, 


6 2 Times, 


18 6 Times, 


6 3 Times, 


14 7 Times, 


9 3 Times, 


21 7 Times, 


8 4 Times, 


16 8 Times, 


12 4 Times, 


24 8 Times, 


10 5 Times, 


18 9 Times. 


15 5 Times, 


27 9 Times. 




Mental ] 


Exerciser. 


f 


14 -5- 2 = ? 


9-i- 3 = ? 


4-V-2 = ? 


6-T- 3 = ? 


18 -^ 3 = ? 


.21' : 3 = ? 


12 : 2 == ? 


8:2-? 


12 -T- 3 = ? 


10 -f- 2 = ? 


15 -T- 3 = ? 


16 : 2 = ? 


6-T-2 = ? 


18 -r- 2 = ? 


24 -T- 3 = ? 


27 : 3 = ? 



1. If 2 boys can sit in one seat at school, how many 
seats will be required for 12 boys ? 

Explanation. Since 1 seat is required for 2 boys, 
the number of seats required for 12 boys is equal to the 
number of times 2 boys are contained in 12 boys. 2 are 
in 12 6 times. Therefore 6 seats are required for 12 
boys. 

2, 18 apples were divided among a company of boys. 
Each boy had 2 apples. How many boys were there ? 

S. 2 horses make 1 spaiu Hfir« tmnk^ ^^sMb^"^^^ 
borsea make ? 
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LESSON LXIX. 



TSE TWO GIVEJ\r JVlTMSESS STAAT^J^G 

It often happens that the things for which the Divi- 
dend and the Divisor stand are unlihe in Mad. 

EzAUPLE. Harry's mother gave 18. peaches to her 3 
children, Albert, Harry and Walter, giving each the 
Bame number. How many peaches did each receive ? 

Explanation. The Dividend 
is 13 peaches ; and the number 
S, which stands for ioys, is the 
Divisor, let: We take 3 peaches 
firom IZ peaches, and place them 
on the table, in a row, headed 
" 1st 3." Each boy has (me of 
these 3 peaches. 2d : Finding, 
by SnbtractioD, that 3 peaches 
are contiuned in 12 peaches 4 
times, we place 4 rows ou the 
iBbJe. 



Bv BubtracHm. 
12 Peaches. 

' 1st Row. 



4th 



i 
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Each boy has 1 peach in each row, or 4 peaches 
iaall. 

But we can consider the rows running crosswise of 
these. Then each bo/s peaches will stand in a row. 
Thiere will be 3 rows ; one row for each boy, with 4 
peaches. 

In this Solution, 1st: We divide the Dividend, 12 
peaches, into parts, each having 3 peaches, and find that 
there are 4 parts, or rows. 2d : We then consider the 
rows running crosswise of the first set, and find there 
are 3 parts, or rows, with 4 peaches in each. 

We divide by 3 in the same manner 
as we would if it stood for peaches. In boi-ution. 
the end, however, the Divisor, 3, is ^^^-^ 
made to stand fgr the number of parts, ^ Quotient. 
or rows, into which we divide the Divi- — 
dend; and the Quotient, 4, shows the 12 Dividend, 
size of each part of the Dividend. Hence, 

JPHneipie 1, 

When the DivisoE shows the numbeb of pabts into 
which the Dividend is divided, the Quotient shows the 
SIZE OF EACH PABT of the Dividend, 

Principle », 

When the Divisoe shows the size of each of the 
PABTS into which the Dividend is divided, the Quotient 

shows the KUliBEB OF THE PABTS. 

Principle 3, 

If we regard both the DrvisoB and Quotient in any 
Example in Division, one of t^em mK show the num- 
BEB OF PABTS into which the Dividend is divided, and 

THE OTHEB the SIZE OF EACH PABT, 
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LESSON LXX. 

MUZTIl'LICATIOJV. 

Example 1. Willie's mother gave 5 apples to each of 
her 3 (children. How many apples did she give in all ? 

Explanation. 1st Our Product, 
16, shows the whol^ number of ap- bolutioh. 

pies given. 2d. Our Multiplier, 3, 5 Multiplicand. 
shows the number of parts, or groups, ^ Multiplier, 
into which the 15 apples were di- 15 Frodud. 
vided. 3d. Our Multiplicand, 5, 
shows the size of each of the parts, or groups, into which 
the 15 apples were divided, in giving them to the 3 
children. 

Dirisioj>r. 

Example 2. Willie's mother divided 15 apples among 
her 3 children, giving each the same number. How 
many apples did she give each child ? 

Explanation. Writing 15 as the " Quotient 

Dividend, and 3 as Divisor, and pro- 3 x^i^^yi^Qr^ ' 

oeeding as in the Solution on page j^ Dividend. 
101, the Quotient is 5 apples. 

Examining these two Solutions, we observe: 
1st 15 f which shotvs the number op things di- 
vided, is the Product in Multiplication and the Divi- 
dend in Division. 

2d. 3, which shows the number of parts into 
which IS things are divided, is the Multiplier in MuU 
tiplitation arid the Divisor in Division, 

3d. 5f which shows the size of each of the parts 
m/o wMch 16 things are divided, is the Multiplicand 
n JfuUiplication and the QuoTiEisni in Dmsiotu 

-^^. i^yJ^SAMB THREE NUMBERS OCCUT XUhotK SolutWAA, 
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INJFEBENCES, 

1st, The Pboduct in Multiplication may be taken as 
Dividend.. 

M, The MuLTiPLiEB in Multiplication may be taken 
as DivisoB. 

3d. If the Product be taken as Dividend, and the MuU 
' tiplier as Divisor, the Quotient in Division mil be the 
sam>e as the Multiplicand in Multiplication. 

4ih. If the DivisoE and Quotient be multiplied 

TOGETHEB9 THE BESULT WILL EQUAL THE DIVIDEND, 
^ Prineipje 4. 

Division consists in finding A numbeb which, when 

MULTIPLIED BY ONE OF TWO GIVEN NUMBEBS, tvill 

give a Pboduct equal to the otheb given number. 

TESTING TME QUOTIENT. 

After obtaining our Quotient, we can always test it 
by Inference 4. Multiplying it by the Divisor, if the 
result equals the Dividend we presume that our Qtio- 
tient is the true one. 

« 

<• ♦ t» 



LESSON LXXI. 

Find and test the Quotients in the following 

EXEBCISES FOE THE SlATE AND BOABD. 

QuotierdB. 6 ???????? ? 
Dimsors. _^_^^_^^AAAAA 
Dividends. Vit 18 14 15 18 21 16 27 10 24 

MvUi^ication, 

Example 1. Find the Product mlutiow. 

arising from multiplying 34 by % 34 Mn^^, 

Explanation. We multiply — 
first the 4 Ones, and then the 3 ^» Ffoduct. 
Tens, by % as in former EoLaiapVfe^, 
and, writing the results in t\i^ T?T:oQixxa\»,Vw^ ^^- 



4 
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IHvision, 

Example 2. Find the Quotient arising from dividing 
68 by 2. 

ExpLANATroN. From "Principle bolutxdk. 

4," we find that Division consists, in 34 QtiotienL - 
this Example, in finding a number _2 Divisor. 
which, when multiplied by 2, will 68 Dividend. 
give a result equal to 68. 68 Test Product. 

Igt We find how many Tens mul- 
tiplied by 2 will give the 6 Tens of the Dividend. Since 
3 Tens multiplied by 2 give 6 Tens, we write 3 Tens in 
the Quotient. 

2d. Finding that 4 Ones multiplied by 2 give 8 Ones, 
we write 4 Ones in the Quotient. 

3d. Testing our Quotient, we multiply 34 by 2, and 
write the result 68, as a Test Frodtcct, below the Divi- 
dend. 

Find and Test the Quotients in the following 



HIXJEB 


LOISES FC 


)B 1KB iST.AT 


B AND iH 


)ABI}. 




Quotients. 
Divisors. 


? 

2 


? 
% 


I. 


? 

a 




? 
2 


? 

2 


? 
2 


Dividends. 


42 


64 


46 


68 




48 


88 


68 


Test Products. 42 


• • • • 


• « • • 


• • • • 




« • • • 


• • • • 


• • • • 




- 




II. 












Divisors. 


? 

3 


? 
3 


? 

3 


? 

3 




? 
3 


- ? 
3 


? 
3 

• 


Dividends. 


63 

* 


66 


39 

Ul. 


69 




93 


99 


369 


468 -i- 2 
639 ^3 


684^ 
306 -^ 


2 
3 


^,468 -V- 


% 




68,468 


H-2 
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MUZ TITZICA TIOJ\r. 



BOLUnOK. 

376 Multiplicand. 
2 Multiplier. 

"l21 



14 

6 



Partial 
Products. 



752 Product. 



Example A. Multiply 376 by 
2. 

Explanation. Multiplying 6 
Ones, then 7 Tens, and lastly 3 
Hundreds, separately by 2, and 
writing the Partial Products and 
adding them, we have 752 for our 
final Product. 

Dirisioj\r. 

Example B. Divide 752 by 2. 

Explanation. 1st. Our Hundreds 
in the Quotient cannot be more than 
3, since 4 Hundreds multiplied by 2 
would give 8 Hundreds. Hence we 
write 3 Hundreds in the Quotient. 
Multiplying 3 Hundreds by 2, we 
write the Product, 6 Hundreds, under 
the 7 Hundreds. Drawing a line below 

the 6, we subtract 6 from 7, and have 

1 Hundred remaining. 

2d. We now bring down the 5 Tens of the Dividend ; 
and, writing 5 at the right of the 1 Hundred, hav^ 1 
Hundred and 5 Tens, or 15 Tens, for a new Partial 
Dividend- Proceeding to divide this by 2, we see that 
we cannot have more than 7 Tens in the Quotient 
Writing 7 Tens in the Quotient, and multiplying them 
by 2, we write the Product, 14 Tens, under the 15 Tens. 
Subtracting, we have 1 Ten remaining. 

3d. Lastly, we bring down the 2 Ones of the Divi- 
dend; and, writing 2 at the t\^\, ot >i\\^\^«^0c«2^^^ 
. Ten and 2 Ones, or 12 Ones. livaaixi^V^ Q^t^^^M"^- 



SOLUTIOir. 

376 Quotient. 
2 Divisor. 

752 Dividend. 
6_ 

15 
14 

12 
12 
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we write 6 Ones in the Quotient. Multiplying 6 Ones 
by 2, and subtracting, there is no Remainder. Hence 
our entire Quotient is 376. 

TESTING THE QUOTIENT. 

To Test our Quotient we would multiply it by the 
Divisor. The work would be the same as in Example 
A. 

Prom our work in both Examples, we observe, 1st : 
The Partial Products in both are 6 Hundreds, 14 Tens, 
and 12 Ones ; but they stand in contrary order. In 
Example A, we added these, and obtained 752. In 
Example B, we subtracted them from 752, in a reverse 
order, and had no Remainder. 2d : In Example A, we 
multiplied together two numbers, 376 and 2, and obtained 
752 for a Product; and in Example B we divided 
this Product by one of the numbers, 2, and obtained, for 
a Quotient, the other number, 376. Hence, we draw the 
following 

INFEEENCE. 

Division is precisely the eeverse of Multiplica- 
tion. 

Principle S. 

If the Peoduct of two numbers be divided by oira of 
them, the Quotient will be the other. 
. Find and Test the Quotients in the following 

Exebcises poe the Slate and Boaed. 

I. 
Quotients. ? ? ? ? ? ? 

Divisors. _2 _3 2 3 2 3 

Dividends. 312 435 538 768 756 867 

II. 

5,871 -f- 3 9,786 h- 2 7,467 -r- 3 9,536 -r 2 

3,976 -f- 2 8,568 -r- 3 5,796 -f- 2 4,125 -^ 3 

7,641 -^ 3 5,876 -r- 2 ft,^^?> -v Z 1,974 -^ 2 
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LESSON LXXIII. 

The three numbers will be precisely alike, when ob- 
tained, in both Examples of each Pair of the following 

EXEBOISES FOB THE SlATE AND BOABD. 



XulHplieation : 


r 59,758 
2 


[ 789,675 
3 


' 376,586 
2 


1. 

IHvision: 


2.\ 
2 

[ 119,516 ' 


3.. 

3 

L 2,369,025 


2 
[ 753,172 



By Principle 5 we change our Multiplication Tables 
into two sets of Division Tables ;. thus 



3 1 are 2, 

2 2 are 4, 
2 3 are 6, 
2 s 4 are 8, 
2 1 5 are 10, 
2 ^ 6 are 12, 
2 7 are 14, 
2 8 are 16, 

2 9 are 18, 

3 1 are 3, 

.3 2 are 6, 
3 3 are 9, 
3 i, 4 are 12, 
3 1 5 are 15, 
3 ^ 6 are 18, 
3 7 are 21, 
3 8 are 24, 
3 9 are 27, 



3 2 

2 4 
2 6 

2« 8 
2 J 10 
2^12 
2 14 
2 16 

2 18 

3 3 

3 6 
3 9 
3«12 
3 J 15 
3«18 
3 21 
3 24 
3 27 



1 Time, 

2 Times, 

3 Times, 

4 Times, 

5 Times, 

6 Times, 

7 Times, 

8 Times, 

9 Times, 

1 Time, 

2 Times, 

3 Times, 

4 Times, 

5 Times, 

6 Times, 

7 Times, 

8 Times, 

9 Tirana, 



1^ 2 

2 4 

3 6 

4 8 
5^10 
6 1 12 
.7 14 

8 16 

9 18 



3 Times, 

2 Times, 
2 Times, 
2 Times, 
2 Times, 
2 Times, 
2 Times, 
2 Times, 
2 Times. 



1| 3 3 Times, 

2 6 3 Times, 

3 9 3 Times, 

4 12 3 Times, 
6^15 3 Times, 
6 1 18 3 Times, 
7 21 3 Times, 
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LESSON LXXIV. 

The equation 5 x 3 = 15 formed by MuUipUcation, 
we name an Equation by Multiplication, 

Since the equation 15 ~ 3 = 6 is formed by Division, 
we will name it an JEquatian by Division. 

From three numbers such that no two of them are 
equals and the greatest equals the Product of the two 
others, we can form two Equations by Multiplication, 
by the Principle given on page 93, and also two Bqua- 
tions by Division, by Principle 5 in Division. 

To Form two Equations by Multiplication: 

Rule. 

L Write the two smaller numbers, vnth the Sign x 
between them, for the First Member of an Equation. 

XL Write the greatest number for the Second Member, 
placing the Sign = between the Members. 

III. Form the second Equation from the first, by 
changing the places of the two smaller numJbers. 

To Form two Equations by Division: 

Rule. 

I. Write the greatest number, and after it one of the 
-other numbers, placing the Sign -r- between them, for the 
First Member of an Equation. 

n. Write the remaining number for the Second Mem^ 
ber, placing the Sign = between the Members. 

III. Form the second Equation by Division from the 
first, by changing the places of the two smaller numbers. 

Form 4 Equations from each of these sets of numbers 

2, 7 and 14;^ 6, 3 and 18 ; 2, 8 and 16 ; 3, 7 and 21 

9, 2 and IS; 3, 8 and 24; 6, 2 and 12 ; 9, 3 and 27 

4 ^ and Id; 4, 3 and 12 ; 2, 5 aaail^ \ ^:,^ ^tA'^. 
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In the Equation 2 x 3 = 6, if 6 were erased, it could 
be found by multiplying together 2 and 3; if 2 were 
erased, we could find it by dividing 6 by 3; and if 3 
were erased, it could be found by dividing <6 by 2. 
Hence, 

To Replace a Number in an Equation by 

Multiplication: 

EULE. 

I. If the Second Member he missing, find it ly Multi- 
plying together the two numbers^ in the First Member. 

n. If either number in the First Member be missing, 
find it by Dividing the second membeb by the otheb 
NITMBEB in the First Member, 

ExEBCISES fob THE SlATE AND BOABD. 



3x? = 18 ?x5 = 15 


8x2-? 


6x8 = ? 


?x3 = 12 7x? = 14 


7x3 = ? 


7 X P = 21 


3x8 = ? 3x? = 27 


? X 6 = 18 


2 X P = 16 



As we see at the right, 
ih^ three nurribersm^hQ Quotient. 7 Multiplicand. 
Solution of an Example Divisor. _3 Multiplier. 
in Multiplication and Dividend. 21 Product. 
one in Division are the ♦ 

same, and stand in the sams order. Hence, 

To FIND ANY NUMBER IN AN EXAMPLE IN MULTI- 
PLICATION OR Division, when missing : 

Bulb. 

I. If eitheb of the fibst two, or smaller numbers, 
be missing, find it by dividing the third, or gbeatest, 
by the smalleb numbeb which is given. 

II. If the thibd, or greatest numbe/r^h^ mxmtx^, jva^ >«^ 

by MULTIPLYING TOGETHER THTL TNO QfrffiEBaK 
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EXEBCISBS FOB THE SlATB AND BOARD. 

? 8 ? ? 3 3 ? ? 9 
14 16 18 12 15 18 21 24 27 



5 
_? 

10 



-»•♦•* 



LESSON LXXVI. 

We now place 
the 3 horizon- 
tal rows of 
cubes, on page 
85, oyer an- 
other row. 
The portion 
now added to 
the Table is 
formed in the same manner as the portion then made. 

From the Multiplication Table given below, and also 
from each one hereafter given, make a second Table by 
changing the places of the figures in the first and second 
columns; thus: 1 time 4 is 4; 2 times 4 are 8; 3 times 
4 are 12 ; &c., &c. 



r r 








^ 


b- 


b.- \ 


^ \ 


1 


2 


3 


4 


5 


6 


7 


8 


9 


2 


4 


6 


8 


10 


12 


14 


16 


18 
27 
36 


3 


6 


9 


12 


15 


18 


21 


24 


4 


8 


12 


16 


20 


24 


28 


32 



4 

4 

4 



MTTLTIPJLICA TION 

TABIsE, "• 

1 are 4, 4 4 

2 are 8, 4 8 

3 are 12, 4 12 
4j4arel6, 4| 16 
4| 5 are 20, 4^20 
4^ 6 are 24, 4'^24 
4 7 are 28, 4 28 
4 8 are 32, 4 32 
4 9 are 36. 4 36 



nirisioN 

1 Time, 

2 Times, 

3 Times, 

4 Times, 

5 Times, 

6 Times, 

7 Times, 

8 Times, 

9 Times, 



TABLB8, 

l| 4 4TimeSy 

2 8 4 Times, 

3 12 4 Times, 

4 16 4 Times, 
5 -520 4 Times, 

6 1 24 4 Times, 

7 28 4 Times, 

8 32 4 Times, 

9 36 4 Times. 



\ 
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The same 3 columns of figures occur in all the 3 Ta- 
bles on the preceding page. 

Mental Exercises. 

» 
I. 

9x4=? 5x?=20 7x?=28 8x?=32 
6x?=18 ?x4 = 24 ?x4=28 9x? = 36 
?x8 = 32 4x? = 28 6x? = 24 ?x4 = 36 

II. 

16^4 = ? 21-1-7 = ? 28-4-?=7 ?-7-6 = 4 

21 -f-? = 7 20-5-4 = ? 16H-4 = ? ?-^4 = 4 

24-^4 = ? ?-f-4=9 ?-^8 = 4 36-4-?=4 
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Mirz TJTzicji riojv. 

L 



587,936 
4 


759,864 
4 


11. 


434,234 
9 


342,344 

8 


341,243 

7 


423,132 
6 




214,324 
5 


879,567 
4 



ni. 

Multiply 414,342 by 4 ; by 5; by 6; by 7; by 8; 
Multiply 340,424 by 4 ; by 5; by 6; by 7; by 8. 

Dirisiojv. 

I. 

4 3 4 8 



7,849,896 8,626,587 4,787,104 2,738,752 

II. 
7 6 5 4 



1,688,701 2,638,726 7,171,060 9,276,872 
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LESSON LXXVIII. 

It should be 



noticed that 
the first part 
of the Tables 
given below, 
extending to 
the line com- 
mencing " 6 
times 4 are 
20/^ has been 
given in the preceding Tables. The new part is printed 
in the Italic type. 





^ 






te 1 


^ &^ 1 


^ ^ 


1 


2 


3 


4 


5 


6 


7 


8 


9 


2 


4 


6 


8 


10 


12 


14 


16 


18 
27 
36 


3 


6 


9 


12 


15 


18 


21 


24 


4 


8 


12 


16 


20 


24 


28 


32 


5 


10 


15 


20 


^5 


30 


35 


40 45 



XZTLTIPZICATIOX 
TABLJE. 



I>irZSION TABLES. 

S 5 ITime, 

5 10 2 Times, 

5 15 3 Times, 

5 1 20 4 Times, 

Si 25 5 Times, 

S'^SO ^ Times, 

S S5 r Times, 

5 Jfi 8 Times, 

6 JiB P Times, 

Write one more Equation by Multiplication and two 
by Division from each of the following 

JEHHueitioiM. 

x7 = 35 6x6 = 30 
x8 = 32 9x4 = 36 

Mental Exebcises: 



5 1 are 5, 

5 2 are 10, 
5 3 are 15, 
5 ^ 4 are 20, 
5| 5 are 25^ 
6^6 ere 30, 

5 7 etireSS, 

6 8 are J^O, 
5 9 axe 45. 



l| 6 5 Times, 

2 10 5 Times, 

3 15 6 Times, 

4 20 5 Times, 
S$2S 5 Times, 
eyo 5 Times, 

7 35 5 Times, 

8 Jfi 5 Times, 

9 Jfi 5 Times. 



4 
8 



X 
X 



6 = 24 

5 = 40 



5 
4 



4 
9 



X 
X 



7 = 28 
5 = 46 



6 
? 
6 



X 
X 
X 



I. 

7 = ? 4x? = 36 5x?=30 6 

9 = 36 8x?=40 9x?=27 5 

?=40 ?x5 = 25 ?x9 = 45 7 



X 
X 
X 



9 = ? 
? = 45 
? =35 
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35 
30 


r3-5 
-^5 




? 

? 


? 
40 


-5-7 

^8 


-3 

= ? 


36 : 
28 H- 


4 = 

7 = 


? 36 
? ? 


: 9 = ? 
: 9 - 6 


5 

7 


7 




? 
4 




9 
5 


? 
9 


IIL 

7 

• 


5 

8 


5 

? 


? 9 
5 ? 


? 


35 




28 




? 

— 1 


45 


35 

■ A a< 


? 


30 


40 4& 
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SXEBGISES FOB THE SlATE AKD BoABD. 



JIf tclfipfteofion. 






1. Multiply 874,596 by 2: 


; by3; 


by 4; 


by 5. 


2. Multiply 746,789 by 2 ; 


; by 3; 


by ,4; 


by 5. 


S. Multiply 876,598 by 2 : 


; by3; 


by 4; 


by 5. 


4. Multiply 715,829 by 2 . 


; by3; 


by 4; 


by 5. 


6. Multiply 769,854 by 2 ; 

1H\ 


; by 3; 

vision. 


by 4; 


by 5. 


1. Divide 114,840 by 2; 


by 3; 


by 4; 


by 5. 


2. Divide 689,040 by 2 ; 


by 3; 


by4j 


by 6. 


S. Divide 893,880 by 2 ; 


by 3; 


by 4; 


by 5. 


4. Divide 344,520 by 2 ; 


by 3; 


by 4; 


by 5. 


5. Divide 107,640 by 2; 


by 3; 


by 4; 


by 5. 


XulUpliei 


iBtion at Sighi 


!. 




4x4 4x5 6x6 


4x7 


6x4 


7x4 


6x6 4x6 6x4 


7x6 


6x6 


3x9 


3x8 6x8 8x4 

IHtdsU 


9x3 

yn at Sight, 


8x3 


4x9 


6:2 5:5 8 -f- ^ 


t 10-5-3 


10 -f-5 


14-^-2 


8 -7- 2 20 : 6 9:2 


J 25 -j- 5 


12 -f- 2 


12 : 6 


16-7-6 16 ^ 4 16 -7- ^ 


na : 3 


13-5-4 


18-5-2 


20 : 4 15 : 3 14 : •; 


r 16 H- 3 


18 : 3 


ai-v^ 



lU 
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LESSON LXXX. 



The four 
Tables giyen 
below , should 
be thoroughly 
learned. They 
can all be read 
from the Table 
of cubes shown 
at the ' right. 
The new part 
now added is 
printed in Ita- 
lic type. 

MVXTirZICATlOX 
TABtM!. 



f r 




p. 


N^ s^ 1 


t. 1 


b- \ 


y^ \ 


1 


2 


3 


4 


5 


6 


7 


8 


9 


2 


4 


6 


8 


10 


12 


14 


16 


18 


3 
4 


6 


9 


12 


15 


18 


21 


24 


27 


8 


12 


16 


20 


24 


28 


32 


36 


5 


10 


15 


20 


25 


30 


35 


40 


45 


6 


12 


18 


24 


30 


36 


42 


48 


54, 



6 1 are 6^ 

6 2 are 12, 
6 3 are 18, 
6 « 4 are 24, 
6|5 are 30, 
^^ ^ are 5<?, 

6 8 are 48, 
6 dare 5^ 



6 

6 
6 



JDiriaiON TABZJB8, 

6 1 Time, 



12 2 Times, 

18 3 Times, 

6«24 4 Times, 

6 £ 30 5 Times, 

e'^se ^ Times, 

6 p r Times, 

6 48 ^ Times, 



l| 6 6 Times, 

2 12 6 Times, 

3 18 6 Times, 

4 24 6 Times, 

5 J 30 6 Times, 
else ^Times, 

7 4S ^ Times, 

8 48 ^ Times, 

9 64 ^ Times. 



6 64 P Times, 

Write three other Equations from each of the follow- 
ing 

EqutiHons, 

6x7 = 42 6x8 = 48 6x9 = 54 5x6 = 30 
5x8= 40 7x5 = 35 9x4 = 36 9x5 = 45 

Mental Exeboises. 

I. 

?x7=42 6x8 = ? 7x? = 42 6x? = 36 

9 X ? := 54: ? X 8 = 4S *i X ^ = \% "t v.^ = ^4 
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36 -V- 6 

42-V-? 

?-^9 

? ? 

36 42 



? 54-V-? 

6 ?-T- 7 
6 48 -r- 8 

7 8 

_? __? 

42 48 



n. 

6 25 -^ 5 

6 48 -f- 6 

? ? -f- 6 

IIL 

6 ? 
? 6 



? 
? 
7 



30 -5-? 

?-^8 

54 -f- 9 



8 ? 

6 ^ _ 

? 54 35 



5 



5 

6 
? 

9 
6 



48 54 



•< ♦ •• 
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LESSON LXXXI. 

MirZ TITZICA TIOJV. 



1. Multiply 875,964 by 3 

2. Multiply 587,958 by 2 

5. Multiply 978,547 by % 
4. Multiply 849,756 by 2 

6. Multiply 354,623 by 5 

6. Multiply 560,365 by 5 

7. Multiply 465,324 by 6 



; by 3; 


; by 3; 


; by 3; 


; by 3; 


; by 6; 


; by 6; 


; by 6; 



by 4*; 
by 4; 
by 4; 
by 4; 
by 7; 
by 7; 
by 7; 



JHfffiHon, 



1. Divide 3,232,740 by 2 ; by 3 ; by 4 ; 

2. Divide 4,765,140 by 2 ; by 3 ; by 4 ; 
8. Divide 1,854,240 by 2 ; by 3 ; by 4 ; 

4. Divide 1,683,840 by 2 ; by 3 ; by 4 ; 

5. Divide 2,918,520 by 2 ; by 3 ; by 4 ; 

MulttplieaHon at Sight, 

4x5 6x4 8x5 3x9 5 

6x6 7x6 6x9 5x6 9 

6x7 8x6 4x6 5x9 9 



by 5 
by 5 
by 5 
by 5 
by 8 
by 8 
by 8 

by 5 
by 5 
by 5 
by 5 
by 5 

X 8 
X 5 
X 6 



by 6. 
by 6. 
by 6. 
by 6. 
by 9. 
by 9. 
by 9. 

by 6. 
by 6. 
by 6. 
by 6. 
by 6. 

7x5 
6x8 
6x5 



42 -T- 6 


36 H- 6 


85-5-7 


54 -r- 9 


36 -T- 9 


35 ^ 5 



JHvision at Sight, • 

45 -J. 9 54-4-6 48 -^ 8 40 -f- 8 
48 -r 6 4a -vT ^^-v^ e^-^^ 
30-4-5 %% ^ ^ ^^^ '=Kb^^ 



116 



FtRBT ZBSSOlfS Vf 



LESSON LXXXII. 





r 


~^ 


^ 


K 


k ' 


^ ' 


^ 1 


^ V 


1 


2 


3 


4 


5 


6 


7 


8 


9 


2 


4 


6 


8 


10 


12 


14 


16 


18 


3 


6 


9 


12 


15 


18 


21 


24 


27 


4 


8 


12 


16 


20 


24 


28 


32 


36 
45 


5 
6 


iO 


15 


20 


25 


30 


35 


40 


12 


18 


24 


30 


36 


42 


48 


54 
63 


7 


14 


21 


28 


35 


42 


49 


56 



MUJLTIBZICATION 
TABZJE. 



7 1 are 7, 

7 2 are 14, 
7 3 are 21, 
7 1 4 are 28, 
75 5 are 35, 
7^ 6 are 42, 
7 7 are ^, 
7 8 9>Te56, 
7 9 are 63. 



7 7 

7 14 
7 21 
7 s 28 
7g35 
7«42 
7 49 
7 66 
7 63 



nirisiox 

1 Time, 

2 Times, 

3 Times, 

4 Times, 

5 Times, 

6 Times, 

7 Times, 

8 Times, 

9 Times, 



TABZB8. 

li 7 

2** 14 

3 21 

4 28 
5^35 
6 1 42 
7 ^ 
^ 5^ 
P 63 



7 Times, 

7 Times, 
7 Times, 
7 Tim^s, 
7 Times, 
7 Times, 
7 Times, 
7 Times, 
7 Times. 



Write three others from each of the following 

7x8 = 56 8x6 = 48 6x9=54 7x9 
35-f-7 = 5 42-^7 = 6 30-t-6=5 36-4-9 



63 
4 



7 X ? 
? x 7 



42 
63 



Mehttal Exebcises. 

I. 

7x? = 66 7xP ='^63 

?x7 = 56 ?x9=63 



7 X ? 
9x7 



49 

? 
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IL 

36-f-6 = ?66-r? = 8 42-j-? = 6 63-4-? = 9 
49 ^7 = ? 63-f-7 = ? ?-4-7=7 ?-j-7=6 
49 -4- ? = 7 ? ^ 8 = 7 56 -4- ? = 7 ? -f- 9 = 7 

ni. 



? 9 7 
8 ? 9 


9 ? ? 
? 7 7 ' 


7 ? 6 
? 8 ? 


66 54 ? 


63 56 49 


63 48 42 
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LESSON LXXXIII. 


EXEBCISES 


FOB TUB SLA.TE Am> BOABD. 


795,869 X 7 
536,754 X 8 - 
534,276 X 9 
978,679 X 7 


MultiplieaHon. 

978,549 X 7 
765,467 X 8 
374,657 X 9 
576,754 X 8 


895,987 X 7 
657,327 X 8 
534,756 X 9 
321,567 X 9 


6,984,678 -^ 7 
5,416,040 : 8 
6,395,148 -T- 9 
9,546,327 : 7 


IHviaion* 

9,854,789 h- 7 
5,174,016 -f- 8 
3,784,878 4- 9 
3,715,616 -7- 8 


6,897,583 -^ 7 
4,996,504 -4- 8 
1,918,575 + 9 
5,982,039 -7- 9 


Divide 544,320 by 4; l)y5; 
Divide 5,987,520 by 4 ; by 5 ; 


by 6 ; by 7. 
by 6 ; by 7. 


XumptUttOon at S^fht. 

5x6 6x6 5x3 8x4 
7x7 7x8 7x9 8x7 
6 X 7 7: X 6 6x5 ,5x9 


• 1 

7x4 4x7 
9x7 6x7 
7x5:5x5 


35 -J- 7 42 -f 7 
64-^6 30-r-6 
56 -T- 8 63 -r- 7 


JHuiHom a* Sigh*. 

63 ^ 9 56-5-7 
48 + 6 86 -f- 6 
25-7-5 64 -^, 9 


42 -J. 6 49 -f- 7 
30 ^ 6 48-4-8 
35 -^ 5 28 -T- 7 
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1 


2 


3 


4 


5 


6 


7 


8 


9 


2 


4 


6 


8 


10 


12 


14 


16 


18 


3 


6 


9 


12 


15 


18 


21 


24 


27 


4 


8 


12 


16 


20 


24 


28 


32 


36 


5 


iO 


15 


20 


25 


30 


35 


40 


45 


6 


12 


18 


24 


30 


36 


42 


48 


54 


7 


14 


21 


28 


35 


42 


49 


56 


63 


8 


16 


24 


32 


40 


48 


56 


64 


72 [ 



MJTLTITTsICATIOir 
TABLM, 



8 1 are 8, 

8 2 are 16, 
8 3 are 24, 
8 1 4 are 32, 
8| 5 are 40, 
8^ 6 are 48, 
8 7 are 56, 
8 ^are^4 
^ P are 72. 



8 8 ITime, 

8 16 2 Times, 

8 24 3 Times, 

8«32 4 Times, 

8*40 5 Times, 

8 * 48 6 Times, 

8 56 7 Times, 

8 6i 8 Times, 



piriSION TABLES. 

li 8 

2 16 



3 24 

4 32 

5-S40 
6|48 



7 
8 
9 



56 

72 



8 

8 
8 
8 
8 
8 
8 
8 
8 



Times, 

Times, 
Times, 
Times, 
Times, 
Times, 
Times, 
Times, 
Times. 



8 72 P Times, 
Write three others from each of the following 

MquaHons, 

6x8 = 48 7x9 = 63 9x8 = 72 7x8 = 56 

Mektal Exebcibes. 

I. 

7 X 8 =T 8x? = 56 ?x6 = 48 8x? = 64 

9x8=? PxP=63 «x?=1'it'iy.^=^'l 
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n. 



64-7-8 = 
?H- 7 = 


? 
8 


56 

72 


-7- r 

-4-8 


= 7 72h- 

= ? ?-4- 


9 = ? ? 
9 =8 56 


-7-8 = 8 
-^? = 8 


7 ? 
7 8 


8 
? 




9 
? 


nr. 

? 8 
9 9 


7 ? 
? 8 


? 8 
8 8 


? 56 


64 




72 


63 ? 


66 72 


64 ? 



LESSON LXXXV. 

EXEBCISES f OB THB SlATE AKD BOABD. 

MultipUeation, 

785,968 X 8 978,786 x 8 

874,569 X 8 678,587 x 9 

854,867 X 9 758,675 x 9 

1. Multiply 859,756 by 6 ; by 6 ; 

2. Multiply 596,873 by 5 ; by 6 ; 
S. Multiply 584,762 by 4 ; by 7 ; 
4. Multiply 378,578 by 4 ; by 7 ; 

IHvision, 

598,648 -T- 8 



879,587 X 8 
768,576 X 9 
795,879 X 8 



by*?; 
by 7; 
by 8; 
by 8; 



by 8. 
by 8. 
by 9. 
by 9. 



687,952 -^ 8 
789,872 -^ 8 
245,439 -^ 9 



759,132 -ir 9 
753,588 -T- 9 



987,688 -^ 8 
653,445 -4- 9 
579,568 -T- 8 



L Divide 164,304 by 4 

2. Divide 332,472 by 4 

8. Divide 349,440 by 4 

4. Divide 903,504 by 2 

5. Divide 910,680 by 3 



by6; 
by 6; 
by6; 
by a; 
by 4; 



by7; 
by 7; 
by 7; 
by 4; 
by 5; 



by 8. 
by 8. 
by 8. 
by 8. 
by 8. 



8x9 7x8 



MuiHpUeaHon at Sighti 

8x8 7x9 



9x8 6x8 



63 ^ 9 

49 -h 7 



IHvision at Sight. 

64 -h 8 72 -r 8 5^ -V % ^^ -v ^ 



^S^^% 



56 -r- 7 48-^6 fea-vn ^-v^ «^^^ 
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r 




p 




> ^ ' 






1 


2 


3 


4 


5 


6 


7 


8 


9 






2 


4 


6 


8 


10 


12 


14 


16 


18 






3 


6 


9 


12 


15 


18 


21 


24 


27 






4 


8 


12 


16 


20 


24 


28 


32 


36 






5 


10 


15 


20 


25 


30 


35 


M 


45 






6 


12 


18 


24 


30 


36 


42 


48 


54 






7 


14 


21 


28 


35 


42 


49 


56 


63 






8 


16 


24 


32 


40 


48 


56 


64 


72 




4 


« 


18 


2r 


36 


45 


54 


63 


72 


81 


b 


IrvuFiFzicATioir 

TABLE. BirjaiOS TABLES. 


» lare 9, 


9 9 1 Time, 1-9 9 Times, 


9 Sale 18, 


9 18 3 Times, 2 18 9 Times, 


9 3 are 27, 


9 27 3 Times, 3 27 9 Times, 


9j4are3G, 
9| 5 are 45, 
9* 6 are 54, 


9*36 4 Times, 4^36 9 Times, 


9^45 5 Times, 5^45 9 Times, 


9 54 6 Times, 6 54 9 Times, 


9 7 are 63, 


9 63 7 Times, 7 63 9 Times, 


9 8 are 73, 


9 72 8 Times, 8 72 9 Times, 


» »are«. 


9 are in « 9 Times. 


Mestal Exercises. 


8x? = 56 ?x9 = 63 8xf = 7a 9x9 = ? 


? xi = n 7x»=63 9x7 = r 9x8 = f 


S xS = 


! 


U 


< ) 


= » 


\ 


X 


tl = 


&ft 


t V. •}. = ftl 
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63 -f-? 

72 -T- 8 



7 
? 



81-4-9 



? 
9 



? 
8 



9 
? 



9 

? 



63 72 63 72 



IL 

= 7 ? 4- 9 

= ? ?-4-8 

nL 

9 ? 
9 ^ 

? 81 



8 81 ^ ? = 9 
8 ? ^ 9 = 9 



9 8 
8 ' ^ 

? 72 



9 ? 

1. 1 
81 64 



f F 




r, L. ife ^ nb^. "fe \ 


1 


2 


3 


4 


5 


6 


7 


8 


9 


2 


4 


6 


8 


10 


12 


14 


16 


18 


3 




9 


12 


15 


18 


21 


24 


27 


4 






16 


20 


24 


28 


32 


36 


5 








25 


30 


35 


40 


45 


6 










36 


42 


48 


54 


7 












49 


56 


63 


8 














64 


72 


9 


4? 














8'. 



By comparing the above Table with that given on the 
preceding page, it will be seen that the numbers omitted 
in forming this Table from that are the same as those 
retained. Hence they were nnnecessary. 

In reading this Table we find our Multiplier, or Di- 
visor, in the upi)er horizontal row whenft^^Y \i^s^^gpi»^Kt 
than tlie Multiplicand, or Q;ao\iv€tiV>. 

6 
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LESSON LXXXVII. 

Example A. Multiply 964 by 3. 

ExPLANATioi^'. 1st. The first Solution is iu the form 
heretofore used, the Partial Products being written. 

2d. In the second Solution the Par- 
tial Products are not written out in hbst sox^utioh. 
fhlL We first multiply 4 Ones by 3, 964 

and, obtaining 12 Ones, or 1 Ten and 3 

2 Ones, for a Partial Product, write 12 

the 2 Ones^ and retain the 1 Ten in 18 

the mind. Next, we multiply the 6 ^^ 

Tens by 3, and, obtaining 18 Tens for 2,892 

a Partial Product, we add to these the 
1 Ten retained in the mind, and have bboohd soltttion. 
19 Tens, or 1 Hundred and 9 Tens. 964 

We write the 9 Tens in the Product, r 

and retain the 1 Hundred in the mind. 2,892 

Finally, multiplying 9 Hundreds by 3, 
we have 27 Hundreds for a Partial Product, to which 
we add the 1 Hundred retained, and write the Sum, 28 
HundredSy in the Product. Our final Product is 2,892 ; 
the same as in the first Solution. 

These 2 methods of Multiplication differ in this only ; 
in the first the Partial Products are written, while in 
the second only the final Product is written. The writ- 
ten work in the second is much shorter than in the first 

J>X!FINITION8. 

1. Iiong MultipUcation is the method oT Mul- 
tiplication used where we obtain the final Product by 
writing out the Partial Products and finding their 
Sum. 
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2. Short Multiplication is the method of MuU 
tiplication used where, after writing the Multiplicand 
and Multiplier, we write the final Product only, perform- 
ing the rest of the work mentally. 

Find the Products by Short Multiplication in these 

EXEBOISES FOB THE SlATE JlND BoABD. 

879,567 X 2 543,763 x 3 825,046 x 4 

342,354 X 5 243,652 x 6 105,824 x 9 

243,054 X 6 540,324 x 8 134,564 x 9 

636,726 X 6 947,540 x 8 302,132 x 9 



•• ♦ •> 



LESSON LXXXVIII. 

Example B. Divide 2,892 by 3. 

ExPLAKATioK. 1st. The first Solution is full 

2d. In the second Solution we shorten the work. 

Finding that 28 Hundreds divided 

by 3 give 9 Hundreds, we write 9 

Hundreds in the Quotient. We then 

multiply 9 Hundreds by 3; and, 

instead of writing the Product, 27 

Hundreds, we retain it in the mind, 

and subtracting it from 28 Hun-i 

dreds mentally, find 1 Btundred re- 
maining. Next, we mentally unite 

the 9 Tens with the 1 Hundred left, 

and retained in the mind, and have 

1 Hundred and 9 Tens, or 19 Tens, 

for a new Partial Dividend, which 

we retain in the mind. Finding 

that 19 Tens divided" by 3 give 6 

Tens, we write 6 Tens in the Quo- 
tient. Multiplying iB Tens by 3 and obt^vcM!L'^^.^'^'S5 

for a Pwdact, we subtract laTen^ixOTiV^'^^^^'"^'^ 



TIBST BOLUnON. 

964 Quotient. 
3 Divisor. 

2,892 Dividend. 

27_ 

19. 
18 

12 
12 

SBOOIID 80LIJTI0N. 

964 
3 

2,892 
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tdUy ; and, finding 1 Ten remaining, we retain this in 
the mind. Finally, uniting the. 2 Ones of the Dividend 
with the 1 Ten retained^ we -have for our last Partial 
Dividend 1 Ten and 2 Ones, or 12. We do not write 
this; h\xtj dividing by i mentally, we write the result, 
4, in the Quotient. We have 964 for our final Quotient. 
The methpd . used in the second Solution is much 
shorter thwi that m the first, since in the second toe 
perform tlie work mentally y without toriting the Partial 
Dividends and Products. 

J[>MFINIT10NS, 

L liOng Division is the method of Division used 
where we obtain the Quotient by writing the Partial 
Dividends and Products. 

2. SJiort Division is the method of Division used 
where we obtain the Quotient without writing the Par- 
tial Dividends and Prodtbcts, 

Perform the work by Short Division in the following 

EXEBOISES FOB THE SlATE AND BOABD. 



I. 
789,156 -s- 2 591,732 -r- 2 


769,518 -V- 2 


768,927 "-^ 3 857,421 -f- 3 


257,613 : 3 


736,928 -J- 4 ' 175,628 ^- 4 


279,536 -4- 4 


623,715 -4- 6 859,235 ^ 5 • 


973,265 -r- 5 


157,326 -4- 6 312,714 -r- 6 


617,896 -5- 6 


548,765 ^ 7 227,353 -r- 7 


257,327 -i- 7 


264,976 -i- 8 512,760 -f- 8 


512,064 "5- 8 


325,719 -f- 9 289,881 -=- 9 


123,453 -4- 9 


Divide 7,206,480 by 2 ; by 3; by 4; 


by 5 ; by 6. 


Divide 14,405,760 by 2 ; by 3 ; by 4 ; 


by 5 ; by 6. 


Divide 5,040,720 by 2 ; by 3 ; by 4 ; 


by 5 ; by 6. 


Divide 833,280 by 4; by 5-, >a^ ft", 


>s^nN \ii%. 



% •• 
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LESSON LXXXIX, 



SnrLTJPHCATION 
TA.BJLE, 



10 

10 
10 
10 
10 I 
10 1 
10 
10 
10 



1 is 

2are 
3are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 



10, 
20, 
30, 
40, 
50, 
60, 
70, 
80, 
90, 



10 10 are 100. 



10 10 

10 20 
10 30 
10 40 
10^ 50 
10 I 60 
10 70 
10 ^80 
10 90 
10 100 



I>iri8IOK TAJBJUSS. 



Multiplicands. 10 
Multipliers. 7 

Products. 70 



I. 
10 

_8 

80 



1 Time, 

2 Times, 

3 Times, 

4 Times, 

5 Times, 

6 Times, 

7 Times, 

8 Times, 

9 Times, 
10 Times. 10 



10 
9 



1? 

2*^ 
3 
4 
55 

7 
8 
9 



10 10 Times, 

20 10 Times, 

-:3d 10 Times, 

40. lOTimeS; 

60 10 Times, 

60 10 Times, 

70 10 Times, 

80 10 Times, 

90 10 Times, 

100 10 Times. 



7 
10 



II. 

8 

10 



9 
10 



90 



70 80 90 



In these two sets of Examples, the numbers multiplied 
together are the same, and hence the Products must be 
the sam/e in both sets. 

Prom the Principle on page 93, we see that if two 
numbers are to be multiplied together either may be used 
as the Multiplicand, and the other as the Multiplier^ 
Hence we use the Multiplicands of the first set as Mul- 
tipliers in the second set. 

The Products are the same in both sets; and are 
formed in the second set by annexing aO to each Multi' 
plicand. 

Example. Multiply 25 by 10. 

ExPLANATioir. Writing the 10 
under the 25 so that the 1 shall 
stand under the 5, we bring do^wn 



BOLX7TION. 



25 Multiplicand. 
10 Multt'gliev. 
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the 25 into the Product, and then annex a cipher^ to 
obtain the final Product By annexing the cipher the 
5 Ones are made 5 Tens, which are 10 times as many as 
5 Ones ; and the 2 Tens are made 2 Hundreds, which 
are 10 times as many as 2 Tens. Therefore, since 260 
is 10 times as large as 25, it is the true Product Hence 
we have this 

IirWEBEKCE, 

Annexing a cipher at the right of a number multiplies 
it by 10. 

Multiply each of the following numbers by 10 : 
125; 896; 2,570; 37,896; 543,768; 5,020; 500, 



••♦>♦- 



LESSON XC. 

In each of the first 4 Equations, 
at the right, 2 numbers are mul- 
tiplied together to make a third 
number. 

The numiere thus multiplied 
together to make a Product are 
namsd Factors. Factor means 
mak&r; and Product means som^ 
thing made, ov produced. 

Thus, 2 and 5 are the Factors of 10, their Product; 
and 2, 3 and 5 are the Factors of 30, their Product 

The numbers 6, 10, 9, 15, 30, and 42, given above, are 
composed of the numbers multiplied together to make 
them, and are therefore named Composite Nuni" 
hers. 

The numbers multiplied together to form another 
number are named its Cowipcmeut T'ttctor%* 



VAOTOBS. 


: 


PBOBTTOTS. 


2x3 






= 6 


2x5 






-10 


3x3 






= 9 


3x5 






-15 


2x3 


X 


5 


-30 


2x3 


X 


7 


= 42 
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DEFINITIONS. 

h A Factor is one of the numbers multiplied 
together to produce another number. 

2. A Prime Factor is any Factor which cannot 
itself be produced by multiplyijig together other Factors. 

3. A Prime Number is any number which cannot 
be produced by multiplying together other numbers. 

- 4. A Composite Number is any number which 
can be produced by multiplying together other numbers, 

5. A Com,ponent Factor is one of the Factors 
multiplied together to produce a Composite Number. 

6. An Fven Number is any number having 2 as 
one of its Prime Factors. 

7. An Odd Number is any number not having 2 
as one of its Prime Factors. 

" Eemabes. 

i. Every number whose right-hand figure is zero, or 
is exactly divisible by 2, is an Even Number. 

2. Every Even Number, except 2, is Composite. 

3. Every number whose right-hand figure is an Odd 
Number is itself an Odd Number. 

Of the following numbers what ones are Prime, and 
what ones Composite ? What Even, and what Odd ? 

2, 4, 9, 11, 8, 16, 21, 25, 17, 63, 164. 
6, 7, 6, 10, 13, 14, 15, 19, 22, 27, 120. 

EXEBGISES FOB THE SlATE AND BOABD. 



HikdtiplieaHon, 

Multiply 7,859,634 by 5 ; by 6; by 7; 
Multiply 9,473,857 by 4 ; by 6; by 7; 
Multiply 5,837,918 by 3 ; by 5; by 7; 


by 8; 
by 8; 
by 8; 


by 9. 
by 9. 
by 9. 


IHvision, 

Divide 6,053,040 by 5 ; by 6; by 7; 
Divide 6,56^,584 by 3 ; by 4-, \)^1% 
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We have heretofore seen that any Product can be 
divided by either of thfe numbers multiplied together 
to produce it. In the ^ame manner any Product formed 
of any number of Factors can be divided by any of its 
Factors, or by all of them in succession. 

We will take the Prime Factors 13, 7, and 3, and find 
their Product, and then divide this Product by its Prime 
Factors, 13, 7, and 3, and see what we shall have for a 
Quotient. 



l,^MumplicaUon, 




t.— 2>lvM0f». 


1st Factor y 13 


13 


2d Quotient. 


2d Factor, 7 


7 


2d Divisor. 


91 


91 


1st Quotient 


Sd Factory 3 


3 


1st Divisor. 


Froducty 273 


273 


1st Dividend. 



1st, Multiplication". Multiplying 13 and 7 to- 
gether, and then multiplying their Product, 91, by 3, 
the third Factor, we obtain 273 for a final Product. 

2d, DivisiON^. Dividing this Product, 273, by 3, the 
last Multiplier, we obtain 91 for ovlt fir^t Quotient. 

Dividing 91 by 7 9 another of the S Factors multiplied 
together, we obtain, for a Quotient, 13, the other of the 
S Factors. 

If, now, we should divide our last Quotient, 13, by 
13, the final Quotient would be 1. 

We have divided the number 273 by each of its Prime 
Factors in succession, and obtained 1 for a final Quo- 
tient Thus it is evident that, in whatever order we 
multiply the numbers together, we may divide the Pro- 
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duct by all the nnmbers in succession, in a contrary 
(yrder. 
Hence we have the following 

rineiple In DitfiHon, A. 

Any Composite Number can be divided by any one of 
its Component Prime Factors, or by all of them in suo 
cession, using each Quotient for a new Dividend. 

Since any given Composite Number can be formed by 
multiplying together its Prime Factors, and cannot be 
formsd by multiplying together any other Prime Factors, 
it is evident that it cannot be deadly divided by any 
other Prime Factor. Hence 

JPrineiple in IHvision. JB. 

* 

No Composite Number can be exactly divided by any 
Prime Number which is not one of its Prime Factors. 
Hence^ 

To FIND THE Prime Factors of ant Number: 

BULE. 

Divide the Number by any Prime Number that will 
exactly divide it ; then divide the Quotient by any Prims 
Numb&r that will exactly divide it ; and so continue to 
divide until a Quotient is obtained that is ^tselfa Prime 
Number. The several Divisors and the final Quotient 
will be the Prime Factors of the given Prime Number. 

Find and write all the Prime Factors of each of the 
following Composite Numbers : 



16 


24 


30 


40 


50 


60 


75 


85 


100 


18 


25 


32 


42 


54 


64 


80 


90 


112 


20 


37 


35 


45 


55 


70 


81 


95 


120 


21 


28 


36 


48 


56 


72 


84 


96 


\3& 



18t) 
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BOLUnOK. 



365 Multiplicand. 
9 1st Multiplier. 

3,885 

2 ^(2 Multiplier. 

6,570 Product. 



LESSON XCII. 

^aTZTITZYIJVG Sr A COMTOSITJ^ 

Example. Multiply 365 by 18. 

Explanation. 1st We separate the Multiplier, 18, 
into the Component Factors 2 and 9. 

2d. We multiply 365 by 9, one 
of the Component Factors of 18, 
thus taking 365 9 times. 

3d. We multiply this Product, 
8,285, by 2, the other Component 
Factor of 18 ; thus taking 9 times 
365 2 times. Since 2 times 9 
times are 18 times, we hare thus taken 365 18 times ; 
or multiplied 365 by 18. 

Instead of 2 and 9, as the Component Factors of 18, we 
might have taken 3 and 6, or 2, 3 and 3. Multiplying by 
these, we should have obtained the same Product. Hence, 

To Multiply by any Composite NtfMBEB: 

EULE. 

I. Separate {he Multiplier into any number of Com^ 
ponent Factors. 

n. Multiply the Multiplicand by one of these Factors; 
then this Product by another^ and sa on till all the Com- 
ponent Factors have been used as Multipliers. The final 
Product will be the true Product, 

By using Component Factors as Multipliers, 

Multiply 23,546 by 12 
Multiply 37,985 by 24 
Multiply 85,896 by 42 
Multiply 98,583 by 56 
Multiply 56,874 by 75 



by 14; 


; by 15; 


by 18. 


by 37; 


1 by 35 ; 


by 36. 


by 45; 


; by 48; 


by 49. 


by 63; 


; by 64; 


by 70. 


by 81; 


; by 84; 


by 96. 
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DirHDIJVG Sr A COMTOSITB JWMSJ^!R. 

L—Miaapactaum. s.— iMvMofi. 

Multiplicand. 376 . 376 PiruU Quotierd. 

Ist Multiplier. 7 7 M Divisor. 

Ist Product. 2,632 2,632 1st Quotient. 
2d Multiplier. 2 2 1st Divisor. 

Final Product. 5,264 5,264 Dividend. 

Above we have multiplied 376 by 14, by using 7 and 
2, the Component Factors of 14, as Multipliers. The 
Product is 6,264. If, now, this Product be divided by 
14, our Multiplier, the Quotient will be the Multipli- 
cand, 376. But, above, we have obtained this result by 
dividing by 2 and 7, the Component Factors of 14. 

We notice that in our Division we retraced all our 
work of Multiplication. Hence, 

To Divide by ant Composite Number : 

Bulb. 

L Separate the Divisor into any number of Component 
Factors. 

II. Divide the Dividend ty any one of these Factors; 
then divide the Quotient by another Factor^ and so on 
till all the Factors have been used as Divisors. 

The final Quotient mU be the true Quotient. 

By ucdng Component Factors as Divisors, 

Divide 40,320 by 12; by 14; by 15; by 16. 
Divide 816,480 by 24; by 27; by 35; by 36. 
Divide 4,445,280 by 42 ; by 45; by 48; by 49. 

The figures 1, 2, 3, 4, 5, 6, 7, 8, 9, always express 
Number. They are therefore called Numeral Fig" 
"ureSf or Numerals. Zero (0) never itself expresses 
Number, but shows the absence of Number. 
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LESSON XCIV. 

MUZTITZYIJVG ST AJnr JV^UM^SB^R cojsr- 
SISTIJV'G OF" / WITM CI1>MB!RS ^dJV- 

Example. Multiply 365 by 100. 

Explanation. 10 and 10 may be regarded as the 
Component Factors of 100. Hence we can multiply by 
100 by multiplying by 10 and 10. But we may multi- 
ply by 10 by annexing one cipher at the right of the 
Multiplicand. Hence, to multiply by 10 twicey that is, 
by 100, we.must annex tioo ciphers. Therefore, 365 x 
100 = 36,500. The ciphers at the right of 1, in 100, 
or 1,000, or 10,000, or any other number, show how 
many times 10 is a factor in the number. Hence^ 

To Multiply by any Number consisting of 1 
WITH Ciphers annexed at the right: 

EULE. 

Annex at the right of the Multiplicand as many ci- 
phers as there are in the Multiplier. The result mil be 
the true Product. 
Multiply 785 by 1,000 ; by 10,000 ; by 100,000. 

Multiplying by any Number consisting of one 
. Numeral Fig ure with Ciphers annexed : 

The Component Factors of 500 may be taken as 5 and 
100; since these numbers, multiplied together, make 
500. Hence, we can multiply by 500 by multiplying by 
its Factors, 5 and 100. It is also plain that we can mul- 
tiply by 5,000 by multiplying by its Factors, 5 and 
1,000. Therefore, to multiply by 5,000, we can first 
multiply by 5, and then multiply the Product thus ob- 
tained by 1,000, by annexing three ciphers. Hence, 
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To Multiply by a Number consisting of a sin- 
gle Numeral Fig ure, with Ciphers annexed : 

EULE. 

I. Multiply the Multiplicand ly the left-hand figure 
of the Multiplier. 

IL Annex at the right of this Product as many 
Ciphers as there are standing at the right in the Multi- 
plier. The result mil be the true Product. 

EXEECISES FOB THE SlATE AND BOABD. 

7,854 X 70 3,586 x 700 734 x 5,000 

9,873 X 90 8,962 x 800 548 x 7,000 

6,420 X 80 5,423 x 900 820 x 9,000 

In the number 655, the figures do not each express 
the same value. The 5 at the right stands for 6 Ones ; 
the 5 at the left of this for 6 Tens, or 50 ; and the 5 at 
the left for 5 Hundreds, or 500. Hence, the value of 
each figure 5 is determined by its place or locality. 

definitions^ 

1. The Simple Value of any Numeral Figure is 
the value which it expresses when standing in the pl<tce 
of Ones. 

2. The Local Value of any Numeral Figure is the 
value which it expresses when standing in any place. 

Bemabks. 

1. The Simple Value of a Numeral Figure is always 
the same. 

2. The Local Value of a Numeral Figure changes as 
often as the place of the figure is changed. 

3. When a Numeral Figure stands in the place of 
Ones, its Simple and Local Value are the same. 

4. The figure has no value, either Simple or Local 
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LESSON XGIV. 

Example A. Multiply mlutioii. 
649 by 375. ^^ Multiplicand, 

Explanation. 1st We J!5 ^^^^wH^- 
multiply 549 by 5, or take 2,745 = 5 Timss SJjfi. 
it -5 times, and write the 38,430 = 70 Times SJ9. 
Partial Product, 2,745. 2d. 164,700 = 300 Ihmes 6Jfi, 
We multiply 549 by 70, or 205,875 = StS Timss 5Ji9. 
take it 70 times, and write 

the Partial Product, 38,430. 3d. We multiply 549 by 
300, or take it 300 times, and write the Partial Product, 
164,700. 4th. We add the 3 Partial Products, and take 
their Sum as the final Product. 

Thus we have taken 549, our Multiplicand, SOD times, 
and 70 timss, and 5 times, or 575 times. Hence, we 
have the true Product 

Example B. Multiply 249 by 305. somnoK. 

Explanation. We first take 249 S times, 249 

then 300 times, and, writing the Partial __ 
Products, add them. 1,245 

We do not have any Partial Product 74,700 
arising from multiplying by in the Mul- 75,945 
tipUer ; since taking 249 no (0) timss is not taking it at 
all. The other Partial Products are written as in the 
preceding Solution. 

For each Numeral Figure of the Multiplier there is a 
corresponding Partial Product, obtained by multiplying 
the whole Multiplicand by this Figure. Hence, 

To Multiply one Number by another: 

Bule. 
L Write the Multiplier under (he MuUipUcaud, 
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n. Commencing at the rights multiply the whole MvJr 
tipKcand by each Numeral Figure of (he Multiptiery 
regarding the Local Valvs of each Figure^ and write the 
Partial Products. 

III. Add the Partial Products^ and take their Sum as 
the final Product. 

EXEBCISES FOB THE SlATE AXD BoABD. 



Multiply 3,583 by 125 ; by 342 
Multiply 7,643 by 502 ; by 430 
Multiply 9,536 by 739 ; . by 608 



by 976 ; by 748. 
by 900 J by 708. 
by 968 ; by 374. 



Multiply 5,894 by 5,423 ; by 4,672 ; by 6,702 ; by 3,064. 
Multiply 3,698 by 5,008 ; by 7,041 ; by 8,302 ; by 7,006. 



Multiply 7,874 by 25,376 ; 
Multiply 657 by 46,002 ; 



by 30,708 ; 
by 50,007 ; 



by 50,023. 
by 10,101. 
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LESSON XCV. 



Example. Multiply 347 by 
235. 

Explanation. The first of 
these two Solutions is in the 
form heretofore used. 

The second Solution differs 
from the first only in having 
ciphers omitted at the right of 
the Partial Products. 

We observe that the second Partial Product, 10,41, is 
found by multiplying 347 by 3 ; and the third, 69,4, by 
multiplying 347 by 2. But, since the ^^\^ ^ xc^ *^^ 
Multi;>Jier stood for 30, or 8 x IQ, \<5A\ xk».%x^ ^^«i^^^ 



IST SOLXmON. 

347 
235 

1,735 

* 10,410 

69,4 00 

81,545 



3d soLunoir. 

347 
235 

1,735 

10,41 
69,4 

81,545 
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multiplied by 10. It has been written one place to the 
lefty so as to leave room for a cipher at the right, on mul- 
tiplying it by 10. So, also, the Partial Product 69,4 has 
been written two places to the left, so as to leave room 
for tvH) ciphers at the right, on multiplying by 100. 

In the second Solution the right-hand figure of each 
Partial Product is written directly below the correspond- 
ing figure of the Multiplier. Hence, when the ciphers 
at the right of the Partial Products are omitted, 

To Write the Partial Products: 

EULB. 

Multiply the Multiplicand by each Numeral Mgure of 
the Multiplier, and write the Partial Products so tJiat 
the BIGHT-HAND FIGURE in each shall stand dibectly 

BELOW THE COBBESPONpiNG FIGUBE OF THE MULTI- 
PLIEB. 

If there are any ciphers at the right of the first Nu- 
meral Figure of the Multiplier, write the same number 
of ciphers at the right of the first Partial Product, 

The second Partial Product, 10,41, is read 10,410; 
and the third, 69,4, is read 69,400. Hence, 

To Read the Partial Products: 

EULE. 

Read each Partial Product the same as if the omit- 
ted CIPHEBS WEBE WBITTEN. 

EXEBCISES FOB THE SlATE AND BOABD. 

Multiply 6,862 by 237 ; by 543; by 678; by 906. 
Multiply 3,826 by 460 ; by 307 ; by 500 ; . by 1,060. 
Multiply 6,978 by 1,502 ; by 2,007 ; by 2,030 ; by 9,706. 
Multiply 8,059 by 6,025 ; by 3,006 ; by 9,408 ; by 3,500. 
Multiply 7,684 by 2,643 ; by 5Aa^-, M ^.^^'^N Vs^ Itjsea, 
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LESSON XGVI. 

Example. Find the Product arising from multiply- 
ing together 468 and 12. 



FIB8T SOLUnON. 

12 MioUiplicand, 
468 Multiplier. 

96 = 8 times 12, 

72 = 60 times 12. 

4,8 = JiOO times 12. 

5,616 = iBStimss 12. 



8EC0HD soLxmoir. 

468 Multiplicand. 
12 Multiplier. 

96 = i^ times 8. 

72 = 12 UmM 6Q. 

4,8 = 12 times JfiO. 

5,616 = 12 times Jfi8. 



Explanation-. As the Product will be the same 
whichever of the two numbers be taken as Multiplier, 
in the first Solution we have made 468 Multiplier, and 
in the second Solution 12. The first Solution is in the 
usual form. 

In the second Solution we first multiplied 8 by 12 ; 
then 6, or 60, by 12; and finally 4, or 400, by 12. Thus 
we have taken 400, and 60, and 8, 12 times ; or have 
taken 468 12 times. The Partial Products stand in the 
same order ^ and are the same, in loth Solutions. 

In the second Solution, we find it easi&r to obtain the 
Product of 8 multiplied by 12 by multiplying 12 by 8y 
the Product being the same in both cases. So, also, to 
find the Product of 60 multiplied by 12, we multiply 12 
by 60. In the same manner, we find the Product of 400 
X 12 by multiplying 12 by 400. 

The peculiarly in the second Solution consists in 
multiplying first the right-hand figure of the Multipli' 
cand by the entire Multiplier, then the next figure of the 
Multiplicand by the entire Multiplier, and so on until 
all the figures of the Multiplicand have been mxvl^c^*^ 
by the MultipJier. Bu{, ihoug\i ^^ cctdl^v^^^ ^^ "^^ 
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Multiplier, we obtain the Partial Products by using the 
figures of the Multiplicand as Multipliers^ and 12 as 
Multiplicand. 

By the method used in the second Solution, obtain 
the Products in the following 

EXEBCISES FOB THE SlATE AXD BOABD. 

Multiply 473 by 13; by 25; by 36; by 47; by 58. 
Multiply 568 by 45; by 73; by 84; by 39; by 96. 

Multiply 2,437 by 123 ; by 234; by 543; by 73a 
Multiply 5,283 by 542 ; by 745; by 827; by 976. 
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LESSON XGVII. 

Example A. Multiply 236 by 12. 
Example B. Divide 2,832 by 12. 



SoLunoH 07 Ex. A. 

Multiplicand. 236 
Multiplier. 12 

12 times ^ = "72 
12 times SO = 36 
12 times 200 = 2,4 

2,832 



Solution or Ex. B. 

236 Quotient. 
12 Divisor. 



2,832 Dividend. 

2,4 = 12 times 200. 

43 

d6_ = 12 times SO. 

72 

72 = i^ tim^ 6. 

Explanation. In the Solution of Example A, the 
Product is obtained by the method used in the last 
Lesson. We find the Product to be 2,832 ; the same as 
the Dividend in Example B. Our Multiplicand is 236, 
our Multiplier 12, and our Product 2,832. 

In Example B we are required to divide this Product, 
J^,832, by the Multiplier, 12. "fiLexxefe, wi^^\xi%tci Prin- 
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ciple 6 in Dmsion, on page 106, onr Quotient must be 
the same as our Multiplicand, 236. We will obtain it 
by the Solution. 

Writing the Diyisor above the Dividend, with a line 
between them, we see that we are to find a Multiplicand 
which when multiplied by 12 will give 2y882 for a 
Product. 

1st. We first ask: What is the greatest number of 
Hundreds which, when written in the Multiplicand (or 
Quotient) and multiplied by 12, will give a Partial 
Product not exceeding 28 Hundreds? Finding this 
number of Hundreds to be 2, we write 2 Hundreds in 
the Multiplicand (or Quotient). Multiplying 2 Hundreds 
by 12, or 12 by 200, and subtracting the Partial Product, 
24 Hundreds, from 28 Hundreds, 4 Hundreds are left. 

2d. Bringing down the 3- Tens from 2,832, and writ- 
ing them at the right of 4 Hundreds, we have 4 Hun- 
dreds and 3 Tens, or 43 Tens, for our next Partial Divi- 
dend. We now ask : What is the greatest number of 
Tens which, when written in the Multiplicand and 
multiplied by 12, will give a Partial Product not exceed- 
ing 43 Tens. Finding this number of Tens to be 3, we 
write 3 Tens in the Multiplicand (or Quotient), and 
multiplying the 3 Tens by 12 (or 12 by 30), and sub- 
tracting the Partial Product, 36 Tens, from 43 Tens, we 
write the Bemainder, 7 Tens. 

3d. Finally, bringing down the 2 Ones from 2,832, 
and writing them at the right of our 7 Tens, we have 7 
Tens and 2 Ones, or 72 Ones, for a Partial Dividend. 
Finding that 6 Ones, when written in the Multiplicand 
(or Quotient) and multiplied by 12, will give 72 Ones, 
we write 6 Ones as the last figure in the Mnltii^licflxsjL 
(or Quotient). Multiplying an^i &\xfe\x«*iN5av.^, ^>a\^ 
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we have no Remainder, Therefore^ our Multiplicand, or 
Quotient, is 236. Hence, 

To Divide one Number bt another: 

BULE. 

I. Write the Divisor above the Dividend^ separaiing 
them by a horizontal line. 

IL Commencing at the left, take as a Partial Dividend 
such apart of the entire Dividend as, without regarding 
its Local Value, will contain the Divisor at least once 
and NOT MORE than nine times ; and, determining the 
first figure of the Quotient, write it in its place, giving it 
its proper Local Value, 

IIL Multiply this Divisor 7>y the Quotient figure, and 
subtract the result from the Partial Dividend. 

TV. Write the next figure of the Dividend at ihe right 
of the Remainder ; and, using the number thus formed 
as a new Partial Dividend, determine the second figure 
of the Quotient in the sams manner as the first was ob^ 
tained; and multiply and subtract as before. 

Proceed in this manner till all the figures of the Quo- 
tient are obtained, and the work is completed. 

Remaeks. 

1. If any Partial Product is greater than the Partial 
Dividend under which it is written, the corresponding 
Quotient figure is too large, and must be diminished. 

2. If any Remainder is greater than the Divisor, the 
corresponcUng Quotient figure is too small, and must be 
ificreased. 

3. Whenever any Partial Dividend is less than the 
Divisor, the corresponding Quotient figure is 0; and 
the next Partial Dividend is formed directly from this, 
by writing the next figure of the Dividend at the right 
of it. 



T ■ 
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EXEBCISES FOB THE SlATE AND BOABD. 

Divide 32,760 by 12; by 13 ; by 14; by 15. 

Divide 1,970,640 by 23 ; by 34; by 45; by 56. 

Divide 375,480 by 149 ; by 298; by 447; by 745. 

Divide 12M88by247; by 494; by 741; by 1,729. 
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LESSON XCVIIL 

Example. Divide 1,589 by 58. 

Explanation. We divide as here- bolutiow. 

tofore, and obtain 27 for a Quotient ; "^ Quotient. 

but, on subtracting the last Partial —^ Divisor. 

Product, we have 23 for a Re- 1,689 Dividend, 

mainder. This last Remainder is ^^^^ 

named the Final Remainder. 429 

It is never called the Difference, as ^^^ 

in Subtraction. 23 Remainder. 

DEFINITION. 

The Final Remainder in Division is that j^ar^ 
of the Dividend left, still undivided, after obtaining all 
the figures of the Quotient. 

EXEBCISES FOB THE SlATE AND BOABD. 

Divide 23,578 by 35 ; by 59 ; by 68 ; by 79. 
Divide 376,982 by 143 ; by 256 ; by 374 ; by 578. 
Divide 438,796 by 527 ; by 743 ; by 963 ; by 829. 
Divide 25,762,159 by 159 ; by 1,524 ; by 3,284. 

Divide 57,349,284 by 6,023 ; by 7,009 ; by 8,219. 
Divide 29,513,784 by 374 ; by 183 ; by 921 ; by 548. 
Divide 73,182,546 by 1,316 ; by 589 ; by 918 ; by 3,600. 
Divide 10,020,010 by 101 ; by 1,010 ; by 10 ; by 100. 
Divide 10,000,000 by 10 ; by 100 ; by 1,000 ; by 10,000. 
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LESSON XGIX. 

We multiply by 10, 100, 1,000, &c., by annexing at 
the right of the Multiplicand as many ciphers as stand 
at the right in the Multiplier. 

According to Principle 5, on page 106, if the Product 
be (Jivided by the Multiplier the Quotient will be the 
Multiplicand. But it is evident that we can obtain the 
Multiplicand, or Quotient, in such cases, by dropping at 
the right of the Product, or Diyidend, the same ciphers 
which we have just annexed. Hence, 

To DIVIDE BY 10^ 100 y IflOOy &C.y WHEN THE DIVI- 
DEND HAS AS MANY CIPHERS AT THE BIGHT AS 
AHE FOUND IN THE DiVISOR: 

EULE. 

Drop at the right of the Dividend as many ciphers as 
stand at the right in the Divisor. The figures remaining 
mU be the Quotient. 

Exercises foe the Slate akd Boaed. 

Divide 57,830,000 by 100 ; by 1,000 ; by 10,000. 
Divide 21,700,000 by 10 ; by 10,000 ; by 100,000. 

Divide 65,430,000 by 10 ; by 1,000 ; by 10,000. 

Example 1. Divide 64,768 by 100. 

EXPLAl^ATIOK 1. Before soltttiok. 

dividing, we separate our 54,700 + 68. 

Dividend into two parts, 54,700 —100=547 Quotient. 

54,700 and 68. Next we Mnal Bern., 68. 

divide the first part, 54,700 

by 100, by dropping two ciphers, and have 547 for a 

Quotient It is plain that 68 will not contain 100 even 

once. Hence it will be our Final Bemainder. Our 

Quotient is 547, and our Final Bemainder 68. 
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Example 2. Divide 54,768 soluwok. * 

by 1,000. 54,768=54,0004-768 

Explanation. KemoTing 54,000—1,000=54 QuoH. 
the three right-hand figures, Final Remainder y 768. 
768, and supplying their 

places with ciphers, we separate the Dividend into two 
parts, 54,000 and 758. Dividing 54,000 by l,OdO, by 
rejecting the three ciphers at the right, we obtain 54 for 
our Quotient. The other part of the Dividend, 768, 
being less than the Divisor, will not contain it even 
once, and hence will be our Final Eemainder. 

On examination, we find that when we divide by 100, 
1,000, &c., the figures removed at the right of the Divi- 
dend form our Final Eemaindier, and the figures at the 
left of these, in the Dividend, form our Quotient. Hence, 

To Divide by 10, 100, IfiOO, Ac: 

EULE. 

Remove at the right of the Dividend as many figures 
as there are ciphers in the Divisor, and take the number 
composed of the figures so removed for the Final Re- 
mainder, and the number composed of the figures at the 
left of these for the Quotient 

Example 3. Di- 
vide 7,958 by 400. 

Explanation. 
The first Solution is 
in the form hereto- 
fore given. We see 
that the ciphers in 
the Divisor appear 
in the Partial Prod- 
ucts, but do not aflfect the work so as to change either 
the Quotient or the Final Eemainder. 



Ibt solution. 

19 QuoH. 
400 Ditfr. 

7958 Divided. 
400 



Sd soLnnoK 

19 QuoH. 
41 CO Div^r. 



3958 

3600 

358 Fin. Rem. I 358 Fin. Rmu 



79|58 Divided. 
4^ 

39 
36 
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The figures 58, at the right in the Dividend, appear 
in the Final Eemainder unchanged. Hence, in \he sec- 
ond Solution the work is shortened, by cutting off the 
ciphers at the right in the Diyisor, and the figures 58 at 
the right in the Dividend, and then annexing the 58 to 
the second Remainder. Therefore, 

To Divide by a Number with Ciphers at thu 

Right : 

Rule. 

I. Cut off the ciphers at the right of the Divisor, and an 
equal number of figures at the right of the Dividend, 

n. Divide the Dividend, thus jchanged, by the changed 
Divisor, and use the Quotient thus obtained as the true 
Quotient, 

III. Annex to the last Remainder the figures cut off from 
the Dividend, and use the number thus formed as the Final 
Remainder, 

EXEECISES FOR THE SlATE AISTD BOARD. 



Divide 78,546 by 10; 


; by 100 ; 


by 1,000. 


Divide 57,968 by 100; 


by 1,000; 


by 10,000. 


Divide 30,102 by 10; 


by 100 ; 


by 1,000. 


Divide 73,001 by 100; 


; by 1,000 ; 


by 10,000. 


Divide 237,849 by 60; 


by 700 ; 


by 8,000. 


Divide 546,789 by 80; 


by 900 ; 


by 70,000. 


Divide 107,050 by 90; 


by 500; 


by 8,000. 


Divide 700,520 by 30; 


by 650 ; 


by 3,500. 


Divide 672,518 by 230 ; 


by 3,100 ; 


by 30,100, 


Divide 127,950 by 100 ; 


by 7,200 ; 


by 50,001. 


jDiVide 718,312 by 101 


; To^^,Wi\' 


^ \^1 10,001. 
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LESSON C. 

Example. ist solution. sdbolutioh. 

Multiply 15 by MuUiplicand. 15 = 3x5 

l^^ Multiplier. 14 — 2x7 

ExPLANA- 60 3x5x2x7 

TION. 1st. The 15_ ^ 

first Solution Product 210 14 

is in the usual 5 

form, and the Product is 210. 2d. In the 70 

second Solution, we factor 15 into 3 and _3 

5, and 14 into 2 and 7. Writing the 210 ProdPt, 
Factors of both Multiplicand and Mul- 
tiplier in a line, with the Sign x between, for the Fac- 
tors of the Product, we multiply them together, and 
obtain 210 for a Product. Hence, 

General Principle in Multiplication, 

The Product is composed of the Factors of the Multipli- 
cand and Multiplier, and NO othebs. 

Since the Product in Multiplication becomes the Divi- 
dend in Division, the Multiplier the Divisor, and the 
Multiplicand the Quotient, therefore, in Division, wlien 
there is no Remainder, we have 

Oeneral Principles in IHviaion, 

1. The Dividend is composed of <^e Factors of the Divi- 
Bor and Quotient, and no others. 

2. If the Factors of the Divisor he rejected fi^om the 
Dividend, the remaining Factors will he those of the Quo^ 
tient. Hence, 

To Multiply by any Number: 

BULE. 

Connect the Factors of the Multiplier vrith those of the 
Multiplicand hy the Sign x . The Product of iViesfo "P^ir- 
tors tmll be the trite Product. 

7 
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Hence, also, when there is no Remainder^ 
To Divide by any- Number: 

Rule. 

From the Dividend remove Factors eqtml to those of tie 
Divisor. The Product of the remaining Factors wiU be 
the true Qtcotient. 

We saw, on page 98, that the Sign of Division, ~, is 
made from the Sign Minus, — . 

We may use the Sign Minus in still another manner 
to show that one number is to be divided by another. 
We may show that 12 are to be divided by 3, in the 
manner seen at the right. 

1st : We write the Divi- Dividend. 12 _ . ^ . . 
dend, 12. 2d : We write Divisor. 3 " ^""^^^^^ 
the Sign Minus below the 

Dividend. 3d: We write the Divisor below the Sign 
Minus. 

K we make this Expression the First Member of an 
Equation, the Second Member will be the Quotient. 

12 

The Expression -— = 4 is read : " 12 divided by 3 equal 

o 

Jfh^ The Quotient, 4, is called the Value of the Ex- 

. 12 
pression — 

Find the Value of each Expression in the following 

EXEBCISES FOR THE SlATE AND BOABD. 

I. 



f- 


27 p 
3 


42 

7=' 

IL 


72 p 
8 


63 _. 

7 


936 


675 


959 


1792 


3753 



^ ^ 
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Example. Divide 378 by 42. 

Explanation. From the second General Principle in 
Division we see that the Quotient consists of those Fac- 
tors of the Dividend which are not in the Divisor. 
Hence, by the method 
shown on page 129 we solutiok. 

factor 378 into 2x3 378=2 x 3 x 7 x 9. 
X 7 X 9, and 42 into 4^=^ x 3 x 7. Hence, 
2x3x7. Writing 378^2x3x7x9^^ ^^^.^^^^ 
the Factors of the Di- 42 2 x 3 x 7 
vidend above those of 

the Divisor, for Division, we reject from the Dividend 
the Factors 2 x 3 x 7, of the Divisor, as directed by 
the preceding Eule, and have the remaining Factor, 9, 
for our Quotient. 

Obtain-the Quotients by factoring in the following 

EXEBCISES FOB THE SlATE AND BOABD. 

132 195 2205 2940 3888 8640 
66 39 441 420' 432 1728 
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LESSON CI. 

Since our Quotient always consists of those Factors of 
the Dividend remaining after taking away the Factors " 
of the Divisor, it is plain that (Principle 3) putting any 
new Factor into the Dividend does in effect put that 
Factor into the Qiiotient; and that (Principle 4) remov- 
ing from the Dividend any Factor already there in effect 
removes it from the Quotient. 

It is also evident that (Principle 5^ if ^w.'^ twrt»'^^*i«s^ 
be put into the Divisor ^ wlieii,vre talteLfe \Xi^^^a\Rf«»<^'^^*^siRk 
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Divisor from the Dividend we must also take this new 
Factor from the Dividendy and thus in effect take*it from 
the Quotienty or divide the Quotient by it; and that 
(Principle 6) if any one of the Factors of the Divisor 
be removed from the Divisor before taking the Factors 
of the Divisor from the Dividend, the^jFactor so removed 
will not be taken from the Dividend, as it should be, 
but will leave the corresponding Factor -of the Dividend 
in the Quotient, and will thus, in effect, multiply the 
Quotient by this Factor. 

It is also clear that (Principle 7) if any new Factor 
be put into both Dividend and Divisor, the one in the 
Divisor wiU cause the removal of the one in the Divi- 
dend, and hence the Quotient will not be affected. And 
(Principle 8) if the same Factor be removed from both 
the Dividend and Divisor, the final effect will be the 
same as if it had remained in both till all the Factors 
of the Divisor were taken from the Dividend. Hence 
the Quotient will not be affected. 

Therefore, we shall have as 

General Prineipleg of Division : 

3. Multiplying the Dividend by any Factor in effect 
multiplies the Quotient by that Factor. 

4. Dividing the Dividend by any Factor in effect di- 
vides the Quotient by that Factor. 

5. Multiplying the Divisor by any Factor in effect di- 
vides the Quotient by that Factor. 

6. Dividing the Divisor by any Factor in effect multi^ 
plies the Quotient by that Factor. 

7. Multiplying both Dividend and Divisor by the same 
Factor does not affect the Quotient. 

8. Dividing both Dividend and Divisor by the same 
Factor does not affect the Quotient 
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Dividing both Dividend and Divisor by the same 
Factor Is the same as refecting that Factor from both. 

DEFINITION. 

Cancellation ia rejecting equal Factors from both 
Dividend and Divisor. 

Example. Divide 60 by 15. 

BOLUnOH. 

Dividend.. 60 3x^x4 , ^ ,. , 

_ , . 7— = — -: ■- — = 4. Quotient. 

Divisor.. 15 .9: x * 

Explanation. Factoring the Divisor into 3 and 5, 
and the Dividend into 3, 5 and 4/ and rejecting the 
Factors 3 and 5 from both, by Principle 8, we have 4 
for the Quotient. , 

By Cancellation find the Quotients in the following 

EXEECISESFOB THE SlATE AND BOABD. 

j^ JO 16S ^ 385 T35 1728 
12' 14' M' 30 ' 35' 105' 144* 

When the Divisor is contained in the Dividend with- 
out a Bemainder, the Divisor^ is named an Hxact 
Divisor. 

Example. Divide 30 by 42. 

BOLUnOK. 

Dividend. 30__^x3x5_5 
Divisor. 42 t x $ x ^ " 7' 

Explanation. Factoring and canceling, we find no 
Factor 7 in the Dividend. Hence, 

Oeneral Principle in IHvision, 

9. The Dividend cannot be exactly divided by the 
Divisor when any Factor of the Divisor is not found in 
it. 
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Dividend. 1 
Divisor. 3 



LESSON Cll. 

EXAUPLE. Clifford's mother divided a watermelon 
between him and his sister. What did each receiye? 

Explanation, Writing the Diyidend 
and Divisor as in former cases, we find 
that we can Dot so fiietor the Dividend 
ae to obtain a Factor 2. Hence, accord- 
ing to Principle 9, 1 can not be exactly 
divided by 3. 

Bnt since there are 2 children, and there is only 1 
melon, it is evident that the melon must be divided into 
3 equal parts, and 1 part given to each child. 

When any single thing is divided into S eguai parts, 
these parts are named Salves. One of these is caUed 
one Half, and is written |. 

If an apple be out into 8 equal parts, these parts are 
named Tfiivds. One part is named one Third, and 
written ^. Two Thirds are written §. 
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H a pear be divided into ^ equal parts, these parts are 
named Fourths. One Fourth is written i; two 
Fourths are written f ; and three Fourths |. 

If 5 oranges are to be divided between 2 children, we 
can give each child 2 oranges, that is 4 oranges to the 
2 children, and then divide the fifth orange into 2 
Halves, and give 1 Half-orange to each child. Each 
child would then have 2 oranges and 1 Half-orange; 
which are written 2^ oranges. 

When a watermelon is divided into 2 equal parts, or 
an apple into 3 equal parts, the melon or apple is cut or 
fractured, and one of the parts is 2k fragment, or Frae^ 
Hon of the entire thing. Hence, one Hal^ one Hiird, 
one Fourth, two Thirds, three Fourths, or ^ -|, \, |, |, 
are named Fractions. 

l>X!FIiriTION8. 

1. An Integral Unit is a single entire thing. 

2. A Fractional Unit is one of the equal parts 
into which an Integral Unit is divided. 

3. An Integral dumber, or Integer^ is an 

Integral Unit or collection of Integral Units. 

4. A Fractional Number, or Fr<i€tion, is a 

Fractional Unit, or a collection of Fractional Units. 

5. A Mixed Niimher is a number consisting of 
loth an Integer and a Fraction. 

Bemabes. 

1. Integral means whole, or entire. Hence, an Integer 
is frequently called a Whole Number. 

2. An Integral Unit is commonly called simply a 
Unit ; or, sometimes, a JInit One* 
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LESSON cm. 

Suppose we wish to divide 3 apples equally between 

3 persoiis. 1st : It is evideiit that we can divide each 
apple into, 2 equal parts, and give each person 1 part 
from each apple. He would have as many parte as there 
were apples ; or 3 parte. He would receive 3 Halves ; 
or |. 2d : If we chose, however, we might divide the 3 
apples between the 2 persons by at first giving each I 
apple, or 2 apples to both, and then catting the third 
apple into 2 equal parts and giving 1 part to each. 
Each person would thus have 1 entire apple, and 1 ffaif- 
apple; or 1^ apples. It is plain that each person would 
receive the same in both cases ; hence, | are the same as 
14. This mnst be evident. For, since 2 of the 3 Halves 
win make one apple, 3 Halves are the same as 1^. 

If 4 apples were to be divided among 3 pereons, we 
might cut eoci apple into 3 pieces, and give each person 
a piece from each apple. Each person would then have 

4 pieces, or 4- And, since 3 Thirds make 1 apple, he 
would hare the same as 1 apple and one Third of an 

apple; or I| apples. 
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In the expressions, 1^ and |, the Dividends, 3 aj^les 
and 4 apples, show tile number of things divided; and, 
since each person has 1 piece from each thing divided, 
3 and 4 also show the number t)f parts each person re- 
ceives. The Divisors, 2 and 3, show the name or kind 
of the parts received by each person. Name means the 
same as Denomination. 

The Expressions f and | are Fractions. Hence, 

*J>JEFINIT10NS. 

6. TJie DrviDEiTD in a Fraction is named the Nu" 
merator, because it tells the Numbeb of parts in the 
Fraction. ^ 

7. The DivisoE in a^Fraotion is named the Denom" 
inatar, because it tells the Name, or Denomination, 
of the parts in the Fraction. 

8. The Numebatoe and Denominatoe, taken to- 
gether, are named the Terms of the Fraction. 

9. The LINE {Sign Minus) written between the Terms 
of a Fraction is named tM Dividing "li/ne^ because 
it shows that the Numerator is to be divided by the 
Denominator. 

10. The Value of a Fraction is the Quotient aris- 
ing from dividing the Numerator by the Denominator. 

11. A Minor Fraction is a Fraction whose valxte 
is LESS THAN the Unit One. 

12. A Major Fraction is a Fraction whose value 
equals oe exceeds the Unit One ; that is, whose valus 
is greater than that of anjf Minor Fraction. 

Bemaee. 

Minor means less, or smaller; and Major means 
greater. 
13.. Like Fractions are Fractym;^ Kamitv^ amks. ^^ 

BQUAL DENOMlUCATOBa. 
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14. Unlike Fractions are Fractions having^uis^- 
like ob unequal dekomikatob& 

Remabe. 

f and 4 arc Like Fractions^ | and j\ Unlike. 

15. To JReduce a Fraction is to chab^ge its 

FOBM WITHOUT OHANGHSTG ITS VALUE. 

Example 1. How many apples in '/- apples ? 

ExPLANATioiir. Since 2 Halves make one apple, we 
shall have as many apples as 2 Halves are contained 
times in 12 Halves ; which are 6 times. Hence ^f = 6. 

Example 2. How many apples in -*/ apples ? 

Explanation. In 16 Thirds there are as many Ones 
as 3 Thirds are contained tim^es iA 16 Thirds. 3 are in 
16 5 times, with 1 for a Eemainder. Hence, 16 Thirds, 
or Jg^, are equal to 5 Units and 1 Third; or 5^. Hence, 

To Reduce a Major Fraction to an iNTEGSRy 

OR Mixed' Number : 

EULE. 

Divide the Numerator of the Fraction by the Denomi- 
nator; and if there is a Remainder use it for the Numer- 
ator of a Fraction^ with the Divisor for Denominator, 
and annex this Fraction to the Quotient. 

Eeduce the Fractions to Integers or Mixed Numbers 
in these 

EXEBCISES FOB THE SlATE AND BOABD. 

I- 
y. 1!?. ??. 11?. 1^. ??. ??2. ^f2 

"2 ' 5 ' 8"' 6 ' 7 ' 9 ' 6 ' 90* 

il 
84 795^ 1189 1973^ 19000 ^ 7354 

j^i' ~25' "32"' n^' Vl<^'' <^nV 
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LESSON CIV. 

Example 1. In 6 applies how many Thirds ? 

Explanation. Since there are 3 Thirds in 1 apple, 
in 5 apples there are 5 times 3 Thirds ; which are 15 
Thirds; or Y". Or, since there are 3 times as many 
Thirds as there are apples, we may find the number of 
Thirds by multiplying the number of apples by 3. 3 
times 5 are 15. Hence, there are 15 Thirds; or Y". 
Therefore, 

To Reduce an Integer to the form of a 

Fraction: ' 

Rule. 

Multiply^ the Integer by the Denominator of the re- 
quired Fraction^ and under this Product ^ used as the 
Numerator of the result^ write the required Denominator. 

Exercises for the Slate and Board. 

Eeduce 7 to Thirds ; 13 to Fifths ; 37 to Ninths. 
Seduce 123 to 25th8 ; 527 to 75ths ; 317 to llths. 

Example 2. In 8| apples how many Thirds ? 

Explanation. Reducing 8, or 8 apples, to Thirds, by 
the preceding Rule, we have (3 times 8 are) 24 Thirds. 
We have alsq 2 other Thirds (|). Adding 24 Thirds 
and 2 Thirds, we have for a result 26 Thirds ; or ^/. 
Hence, 

To Reduce a Mixed Number to the form of a 

Fraction: 

Rule. 

Multiply the Integer by the Denominator of the Frac- 
tion, and to this Prodtcct add the Numerat(sx. Ux^^ 
this Sum, used as a Numerator^ ocrxte tKe I>w»wKrM5X.w 
of i fie given fraction for a DenoiraxutttoT. 
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Exercises fob the Slate aih) Boabd. 

I. 

6}; 11?; 19|; a3|; a65r\; m^^, 3781J. 

1831 J; 72351; 618i?|; 372f|?; ,95»|i|. 

K James has 5 oranges and John 3 oranges, we find 
how many they both have by adding together 5 and 3 
and obtaining their Sum, 8. So if they havie things of 
any other kind, and the things which they both have 
are of the same hindy we find how many they both have 
by adding the numbers showing how many each has. 

Example 3. Frank has | of a watermelon, and Hairy 
has I of it What have both ? 

Explanation. Since Frank had 3 pieces and Harry 
2 pieces, and both had pieces of the same kind, or size, 
we add 3 pieces and 2 pieces, and have 5 pieces, or |. 
Hence, 

To Ann Like Fractions: 

Rule. 

Find the Sum of the Numerators of the FractionSy 
and, using this for t%e Numerator of the result, write the 
common Denominator for a Denominator. 

Exercises for the Slate and Board. 

5 + ? = ? A^l^p''l5^13=.? 1-1 + ?^ = ? 
9 9 17 17 25 25 32 32 

II. 

35 35 56 56 85 85 * 125 125 

Since Subtraction is the reverse of Addition, from our 
Eule for the Addition of Fractions we must have 



i 
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tosubtracta fraction from a like fraction: 
Rule. 
Subtract the Numerator of the Subtrahend from tJiat 
of the Minuend, and, using the Difference as the Numer- 
ator of the result, write the common DenomintUor for a 
'Denominator. 

ESEBCISES FOB TH£ SLA.TE AND BOABD. 



LESSON CV. 

Example. Walter's mother gave him j of a cake, and 
f of another cake of the same size. What bad he in 
aU? 

Explanation. In the 
cut^ at the right, we see 
the first cake cnt into 
Halves, and the Ealf 
given to Walter placed 
below it. 

We see also the second 
cake cot into Thirds, 
and the S Thirds given 
to Walter placed helow. 

We observe that the 1 
Half and the % Thirds 
are not parts of the same 

kind, or size, and hence cannot be counted together, or 
added. We mast cut the 1 Half into smaller parts, and 
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also the 2 Thirds into smaller parts, in such manner 
that all the parts shall be of the same size. 

Cutting the 1 Half 
into 3 equal parts, as 
shown at the right, we 
see that there would be 
6 such parts in the 
whole cake. Hence | 
of the cake is the same 
as I of the cake. 

Cutting each of the 2 Thirds into 2 equal parts, they 
make 4 parts. There would be 6 such parts in the 
second cake. Hence the 4 parts are Sixths ; and it fol- 
lows that f of this cake are the same as | of it. 

Therefore Walter had | of the first cake, and | of the 
second cake. Since these parts are all of the same size, 
they can be added by the Eule in 
the last Lesson. Adding them 
according to the Eule, | and | 
are J. This is a Major Fraction. 
Eeducing it tp a Mixed Number 
according to the Eule on page 
154, we have IJ. This is shown 
in the cut at the right, by placing 
the 3 Sixths and 4 Sixths together. 
6 of the 7 Sixths make a whole cake, and the remaining 

1 Sixth is placed on the top of this cake. Hence Walter 
received 1 cake and 1 Sixth of a cake. 

Thus we have first changed J into |, and | into J, 
and then added them and obtained J, or 1 J. 

The Numerator of ^ shows that there is Ipart in the 
Fraction ; and the Denominator, 2, shows that there are 

2 such parts in one cake. So, also, in any Fraction, the 
Numerator shows the number of parts in the Fraction, 
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and the Dmrnninator shows the number of such parts in 
a Unit. Hence, when we cut the 1 part in the Numer- 
ator of ^ into 3 parts, there will be S times as many 
such parts as there are Halves in the cake; or 3 
times 2 parts, which are 6 parts. Hence, cutting our ^ 
cake into |, the Numerator and Denominator of | are 
eacln^ times as large as the corresponding terms of ^. 
That is, we change i to f by multiplying both its terms 
by 3. This does not change the value of the Fraction. 
This agrees with the 7th Principle of Division. 

When we cut each of the 2 parts in | into 2 parts, 
changing the 2 Thirds to 4 Sixths, or § to |, we make 
both terms of f twice as large, or multiply both term>s by 
2. This has not changed the value of the Pfaction. 

By multiplying both terms of each Fraction by the 
Denominator of the other, we have reduced the Unlike 
Fractions ^ and f to the. Like Fractions | and |. 

In the same manner we may reduce ^, | and |, to 
Like Fractions by multiplying both terms of .J by the 
Denominators 3 and 4 ; both terms of | by the Denom- 
inators 2 and 4 ; and both terms of | by 2 and 3. 

If we have any number of Unlike Fractions, we may 
proceed in the same manner. Hence, 

To Reduce Unlike to Like Fractions: 

Rule. 

m 

Multiply loth t&rms of each Fraction by each of the 

other Denominators successively. 

.*■ 

Behabe. — ^It is necessary to obtain the Denominator 
of only the first reduced Fraction, since all the other 
Denominators are like it 
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Bednce Unlike to Like Fractions in the following 

« 

EXEBGISES FOB THE SlATE AKD BOABD. 

L 

|and|; |and4; |,|andf; f, 4 and /j. 

II. 

i ^ 1 Anrl JL • 4 6 o-nrl 9 • 2 6 Ifi onri 1 < 



LESSON CVI. 

Example. Add 5f and 4f. bolutiok. 

Explanation". Reducing f | = ^|, and f = ^f . 

and f to Like Fractions, we 21 + 2! = If' <^r I3P 

have ^f and ^ f . Adding these, 5 + 4 + 1 =^10. Hence 

we have |f, or 1^1- Having of and 4f = iO^f 
the Sum of the Fractions, we 

add to this the Integers 5 and 4. The Sum of 5, 4 and 

1 is 10. Writing the Fractional part of the Sum after 
this, we have 10^ {. Hence, 

To Add Mixed Numbers: 

EULE, 

Add the FradionSy and if their Sum is a Major Frac- 
tion reduce it to an Integer or Mixed Number. Add the 
Integral part of this result with the given Integers^ and 
to this Sum annex the Fractional part. 

EXEBCISES FOB THE SlATE AKD BOABD. 

I. 
2| + 3f=? 71 + 111:=:? 12H + 91-|=? UH^ij=f 

II. 
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Example. From %\ sab- 
tract 4|. 80iLXJTK». 

ExPLANATioir. Beducing i=TS> ^^^ f =/^ 
4 and I to the Like Frac- 8/]j=7f§. Hence 
tions /^ and tV we find that 8|-4|=7ff-4TV 
t\ cannot be subtracted f§—j*3=j|, and 7—4=3. 
from y\, since it exceeds it. Hence 8|— 4|=3||. 
Therefore we take one of 

the 8 Units, and, calling it |f , add it to the i^, and have 
f §. Our Minuend is then 7f g, and our Subtrahend 4j\. 
Subtracting f^ from \% we have jf for the Fractional 
part of our Bemainder. Subtracting 4 Ones from 7 
^nes, we have 3 Ones left. Uniting both parts of our 
Bemainder, we have 3 }^| for the true Bemainder. Hence, 

To Subtract a Mixed Number^ or a Fraction^ 
FROM A Mixed Number or an Integer: 

BULE. 

I. Reduce to Lihe Fractions the Fraction in (he Sub- 
trahend, and also such part of the Minuend^ {indvding 
the Fraction^ if any,) as shall eqtial or exceed this. 

IL Subtract the Fractional part of tie Subtrahend 
from that in the Minuend, and the Integer in the Sub- 
trahend from that in the Minuend, and unite the two 
partial Remainders into one Final Bemainder. 

Exercises fob the Si^ate anp Board. 

I. 
7|-5j=? 9f-5i=? ll|-5^=? 10|-34=? 

II, 
12i^6f=? 15-6|=? ai^^-V^^-l ^t>-^^^-=^ 
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LE880H evil. 

In a Fraction the Numerator is a Dividend, and the 
Denominator a Divisor. The Value of the Fraction is 
the Quotient Hence we may make any change, in the 
Fraction, which does not change the Quotient. But, 
according to the 8th Principle in Division, dividing 
both Dividend and Divisor (Numerator and Denomina- 
tor) by the sarofi number does not alter the Quotient. 

If we take th« Fraction /^ and factor both terms, we 
have j^. Dividing both terms by 3, by rejecting the 
common Factor 3; we have |. Hence j\ equal j. The 
terms of | are smaller than those of j^, and hence more 
convenient. We reduced ty to | by rejecting the Factors 
common to both terms. 

J>EFINITION. 

A Fraction is expressed in its Lowest Terms when 
there is no Factor comrmn to ioth terms. Hence, 

To Reduce a Fraction to Lowest Terms: 

EULE. 

Reject all the Common Factors frmi ioth Terms. 
Exercises for the Slate and Board. 

18. 21. 24. 90. 136. 216. 876. 144 

T? > 37 > ^5> T^U> 15^ > ^ffU^ fflJIJ J T735' 

Example. Multiply A by 3. 

-r, ^ I A B0LUTI6N. 

Explanation. 1st. Ac- mrstMetfua. 

cording to the 3d Prin- i x3=r ^=i=f ^^. 
ciple in Division, multi- 

plying the Dividend multi- se«md Me«UKi. 

plies the Quotient. Hence, ^x^=^^^=V Aioa. 
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we multiply the Numerator of \ by 3, and obtain \ foY* 
a Product; or, in LoVest Terms, ^. 

2d. According to the 6th Principle in Division, divid- 
ing the Divisor multiplies the Quotieut. Hence we 
multiply J by 3 by dividing the Denominator by 3, and 
have-j^ for our Final Product, as before. Hence, 

To Multiply a Fraction by an Integer: 

Rule. 

Multiply the Numerator of the Fraction by the Integer^ 
and for a Denominator write the givefi Denominator j or. 
Divide the Denominator of the Fraction ly the Integer^ 
and write the given Num^ator over this for a NumsT' 
ator. 

EXEBGISES FOB THE SlATE AKD BoABD. 

First Method. 

i X 3 = ? f X 2 = -? /j X 4 = ? ^3^ X 11 = ? 

Second Method. 

I X 8 = ? tW X 7 = ? ^ X 9" = ? 5«5 X 8 = ? 

I. 

Example. Divide f by 3. 

Explanation. According mTi^Ld 

to the 4th General Princi- ^ o^^z^% n r i 
pie in Division, dividing the ^^"^^-^ ^^^ quotient. 
Dividend divides the Quotient 

Hence, we divide the Numerator of f by 3, and obtain 
f for our Quotient 

According to the 5th (General Principle in Division, 
multiplying the Divisor divides the Quotient. Hence, 
multiplying the Deno- 
minator of 4 by 3, we have Seeond Method. 

y\ ; or, in Lowest Terms, « -i.a=^ ^ ^=^^ \=\* (4>MA.vsri^' 
^, as before. Hence, 
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To Divide a Fraction bt an Integer: 

EULE. 

Divide {he Numerator of the Fraction by the Integer^ 
and under this Quotient write the given Denominator 
for a Denominator; or, Multiply the Denominator of 
the Fraction by the Integer, and over this Frodt^t write 
the given Numerator for a Numerator. 

Bemabe. The result obtained by the Second Method 
should be reduced to Lowest Terms. 

EXEBCISES FOB THE SlATE AKD BOABD. 

Fiini Method. 

yV -^ 3 = ? 14 ^ 6 = ? f 4 ^ 8 = ? f I -r 12 = ? 

Second MeUu)d, 
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ExAHPLE 1. Multiply 14 by 4- 
Explanation T o bolutkw. 

multiply 14 by ^ is to 14x4=14-^7=:V=2. Prod. 

take one-seventh of 14. 

To take one-seventh of 14 we must divide 14 by 7. . The 

result, written as a Fraction, is V. 
Example 2. Mul- bolutiqh. 

tiplyl4by|. 1=^x3. 

BXPLAKATIOK. 14x3=42. 

We have seen that 42x4=42-t-7=-V=6. Product. 
when our Multiplier 

is composed of Factors we can obtaih the Product by 

multiplying by the several Factors in succession. Pind- 

ing that our Multiplier ib compoefeQi oi \.^Q'^%fc\«ts^^^^ 
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obtain our Product by multiplying by its Factors, 3 and 
4* 14 X 3 gives 42, And 42 x 4 is the same as 42 -t- 7, 
which is V", or 6. 

Example 3. Mul- bolutioh. 

tiply|by|. |=Vx3 

EXPLANATIOIS-. 1x3=1''^=*/ 

We multiply | by 3 ^f x 4=^#-5-7=J^x^=i|. Prod. 
and 4> the Factors of 

|. We multiply | by 3 by multiplying the Numerator 
by 3. We multiply this result by 4 by dividing by 7 ; 
which we do by multiplying the Denominator by 7. 
This ^ves J| for the Product. Examining these Ex- 
amples and Solutions, we see that we multiply by a 
Fraction by multiplying the Multiplicand by the Nu- 
merator of the Multiplier, and dividing the result by 
the Denominator of the Multiplier. Hence, 

To Multiply by a Fraction: 

Bulb. 

Multiply the Multiplicand hy the Numerator of fhe 
Multiplier^ and divide this'result by the Denominator. 

Behabes. 

1. Mixed Numbers can be multiplied together by the * 
above Bule, after reducing them to Major Fractions. 

2. The Product should be reduced to Lowest Terms, 
or to an Integer or Mixed Number. 

EXEBCISES FOB THE SlATE AKD BOABD. 

8xi = ? 12x| = ? 15xf = ? 21x4 = ? 
|x| = ? 4x| = ? A?<| = ? JJx? = ? 

2}xlf = t 5|x3| = 'e >l^x%\=1 M^^^\^'^ 
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Example 1. Divide 5 by i. 

Explanation". It is plain solutiok. 

that 4 is contained in 1 seven 5-r-;j=5x7= 35. Qu&t 
times. It must be contained 

in 2 twice 7 times, and in bfive times 7 times, or, which 
is the same, 7 times 5 times; which are 35 times. 
Hence we divide 5 by ^ by multiplying 5 by 7. 

* Example 2. Divide 5 by |. 

Explanation. We solution. 

factor our Divisor ? 1 = ^x3 

into ^ aad 3: Divid- 5-^3=| 

ing first by the Factor « -^ | =| x 7=r^ = ^i-. Qwft. 

3, we have |. Divid- 
ing this result by the other Factor, 4, by multiplying 
by 7, we have ^/ for the result, or Quotient. 

Example 3. Divide | by f . 
" Explanation. Factor- solution. 

toring f into \ and 5, we * %—\ x 5 

divide | by 5, by multi- |-f-5=|x6=if'0 

plying the Denominator /a"T-4=30><'^=7*u^''^=ii 
by 5, and have for a result f 0=13'^- -^^^• 
5'u. We then divide Tg% by 

4, by multipljring by 7. This gives |J for the Quotient. 
Eeducing f J to a Mixed Number, we have l^'^j for our 
final Quotient 

Examining these Solutions and Explanations, we see 

that we have in each case divided by a Fraction by 

dividing the Dividend by the Numerator of the Divisor, 

and then multiplying this result by the Denominator 

of the Divisor. Hence, 
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To Divide by a Fraction: 

Rule. 

Divide the Dividend hy the Numerator of the Divisor^ 
and then multiply this resuU hy the Denominator of the 
Divisor. 

4 . 

Eemaeks. 

1. The result should be reduced to Lowest Terms ; if 
a Major Fraction, to an Integer or Mixed Number. 

2. Mixed Numbers in the Dividend or Diyisor may 
be reduced to Major Fractions, and then the Division 
be performed by the above Rule. / 

EXEBCISES FOB THE SlATE AKD BoABD. 
V Fraetiona, 

9-T-| = ? 87-!-? 15^f=? l^f = ? 

Mixed Number 8. 

2i-^3| = ? 5|-T-7f = ? 12|-^4^=? 3J-r-l| = ? 



To Teachebs. — ^The Elementary Principles involved 
in the Reduction of Denominate Numbers, the Addition 
and Subtraction of Compound Numbers, and the Mul- 
tiplication and Division of Compound by Simple Num- 
bers, are the same which are used in Addition, Subtrac- 
tion, Multiplication and Division of^Simple Numbers, 
and have already been fully set forth. In applying them 
to Denominate and Compound Numbers, the slight 
changes necessary to be made can be readily and easily 
explained by Teachers. Therefore, the Exam^lea hexft.- 
inafter giyen are not accompaxofedi V\^ ^'x:^Jvss«i^aiQ^^^ 
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DENOMINATE NUMBERS. 



■ • » •• 



LESSON ex. 

In meamring a quantityy we take some definite amount 
of it for a Unit; as a pint, a yard. We often have dif- 
ferent Units for the same kind of quantity. 

I>EFINITIONa. 

1. A TPi/f,it of Measure is the definite amount of 
anything taken as a stakdabd op compabisok in meas- 
uring dU quantities of that kind. 

2. Denom4nation is the kame given to a Unit of 
Measure; as quarts ounce, shilling. 

3. A Higher Denomination is that one of two 
Denominations whose Unit has ihe higher value. 

4. A Lower Denomination is that one of two 
Denominations whose Unit has the lower value. 

5. A Denominate Number is a number applied 
to one or more Denominations j as i gallons, 3 quarts. 

6. A Simple Number is a number expressed either 
in NO Denomination or only oitb. 

7. A Compound Number is a number eocpressed 
in more than one Denomlbtation ; as ^ days 6 hours. 

8. Reduction of Denominate Numbers is 

dinging the number and Denomination of a Denom- 
inate Number without changing its Value. 

9. Reduction Ascendi/ng is reducing a Denom^ 
inate Number to one of a Higher Denomination.- 

10. Reduction Descending is reducing a De- 
nominaM Number to one of a 'LoN^rEB.TS^ESQi&i'SL^ssa^, 
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LESSON CXI. 
zrjy/T^3> ST^T^s jtfOJ\rsr. 
ZFnited/ States JUbney, called alao Federal 
Money f is the legal carreiicy of the United States. 



10 mills (m). are 1 cent. d. 

10 cents are 1 dime. d. 

10 dimes, or 100 ct., are 1 dollar. S. 

10 dollars are 1 eagle. E. 

NOTK— The Table of Guiada Mone7 is the Bame u that of 
United States Money. 

XIieeroiMei in XeducUvn. 

In 9 ct. haw many mills ? 

In 8 ct. 7 m. how many mills ? 

In 7 d. how many cents ? How many mills ? 

In 7 d. 8 ct 9 m. how many mills ? 

How many cents iii 80 m.? In 60 m.? I.^Wi-tsi.1 

How many cents and. mffla m ft% Ta-t "^"^ ^"^ "'^ 
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Addition. 

What is the Sum of 4 ct 5 m., and 3 ct 2 m. ? 
What is the Sum of 6 ct 8 m., and 5 ci 7 m. ? 
What is the Sum of 8 d. 9 ct 7 m^ and 3 d. 8 ct 6 1 

SvbtraeHon. 

From 8 ct 9 m. subtract 5 ct 3 m. ? 
Prom 7 d. 8 ct 9 m. subtract 3d. 4 ct 5 m. 
Prpm 5 d. 4 ct 7 m. subtract 2 d. 9 ct 3 m. 
From 8 d. 3 ct 4 HL subtract 3 d. 5 ct 7 m. 



■> ♦ • ■ 



LESSON CXIL 

English Money, called also Sterling Mone 

is the currency of Great Britain. 

TABIjE, 

4 farthings {far.) are 1 penny. d. 

12 pence are 1 shilling. s. 

20 shillings are 1 pound or sovereign. £. 

21 shillings are 1 guinea. . guir. 

Exercises in Bedttetion. 

How many farthings in 7d. ? In 9s. ? In 3s. 9d. ? 
How many pence in 7s. ? In £3 ? In £5 7s. 9d. ? 
How many farthings in £7 lis. 5d. ? In £9 7s. g 
3 far.? 

How many shillings in 48d. ? In 96 far. ? In 2^ 
far.? 

Reduce 987 far. to Higher Denominations. 
Reduce lis. and 1,765 far. to Higher Denominatioi 
In 21 pounds how many guineaa"^ 



MSNTAZ AND WRITTEN ASITHXSTIC. 




LESSON cxm. 

Liquid Measure, called also Wine Measure, 

is used in measuring wines, oil, molasses, milk, and 
other liquids. 

TABI.E. 

are 1 pint. -pt. 

are 1 qnart. qt. 

are 1 gallon. gal. 

are 1 barrel. bhl. 



i gilla {gi.) 

2 pints 

4 quarts 
31^ gallons 

a barrels, or) 
63 gallons, ) 



are 1 hogshead. Ahd. 



EXEBCIBES POB THE SlATE JLKD BOABD. 
Brduetlon. 
How many gills in 5 pt. ? In 7 qt ? In 15 gal, ? 
How many gills in 15 gaL 3 qt 1 pt 3 gi, ? 
Heduce 547 gi. to Higher Denominations. 

AddiHnn. 

To 19 gal. 3 qt 1 pi 3 gi. add9 ^V^ ti^"S.^. Is, •©.-'•. 
ToSOgaL j3 qt 1 pt a gi. aM \Q geiV.^ tj^X-^'^^'fi"'^ 



tlSST LESSONS HT 



From 87 gaL 3 qt 1 pt. 8 gi. take 19 gaL 2 qt. 1 pt. 2 gi. 
From 9 gaL qt 1 pt. 1 gi. take 2 gaL 2 qt pt. 3 gL 

How macli oil is there in 5 casks, each containing 12 
gaL 2 qt 1 pt 3 gi. ? 

In 3 casks, each containing 10 gaL 1 qt 1 pt. ? 

IHvUUm. 

If 18 gaL 3 qt 1 pt 2 gL of milk be equally dlTided 
between'two persona, what will each reeeire? 



LESSON CXIV. 




Dry Measure is used in measuring grtun, fruits, 
roots, seeds, salt, lime, charcoal, and varions other ar- 
ticles not fluid. 

TABZE. 

2 pints (pi.) are 1 quart qt. 

8 quarts are 1 peck. pk. 

i pecks are 1 bushel hu. 

36 bushels (of coal") ate 1 cVaXiioii. clwO, 
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EXBBOISBS POE TEE SLATE AND BOAED. 
AddUAoK. 

Add 5 bu. 3 pk. 7 qt 1 pt. and 3 bu. 2 pk. 4 qt 1 pt 
Add 7 bu. 1 pk. 5 qt 1 pt and 11 bn. 3 pk. 7 qt 1 pt 

From 31 bu. 3 pk. 7 qt pt take 87 bu. 3 pk. 4 qt 1 pt 
From 23 bu. 3 pk. qt pt take 16 bu. 2 pk. 5 qt 1 pt 




' LESSON CXV. 

Avoirdupois Weight is used for ail the ordinal? 
purposes of weighing. 

TABIiE. 

16 drams (dr.) are 1 ounce. oz, 
16 OQDceB are 1 pound. lb. 

25 pounds are 1 quarter, qr. 

4 quarters,or ) , ( hundred- 1 . 

100 pounds, I ^^H^eiitA. ^'** 
20 hundred weight axe 1 toii. "I- 



174 FKB8T LESSONS IN 

EXEBCXSES FOB THE SlATE A27D BoABD; 

JReduetion, 

How many drams in 3 qr. 18 lb. 13 oz. 11 dr. ? 
Reduce 1572 dr. to Higher Denominations. 

Addition, 

To 1 qr. 17 Ih. 9 oz. 7 dr. add 1 qr. 15 lb. 13 oz. 14 dr. 
To 3 qr. 21 lb. 11 oz. 13 dr. add 2 qr. 9 lb. 8 oz. 7 dr. 



, 



■ ■ ♦ • I 



LES80H OXVI. 

Tray Weight is used in weighing jewels, gold and 
silver. 

TABIjU. 

24 grains {gr^ are 1 pennyweight pwU 
20 pennyweights are 1 ounce. oz, 

12 ounces are 1 pound. lb. 

Note. The Teacher will supply under this and the following' 
Tables aU needed Exercises. 

ATOTHBCA^ftlBS' WBIGMT. 

Apothecaries^ Weight is used by physicians in 
compounding medicines ; but when medicines are 
bought or sold Avoirdupois Weight is used. 



TABLB, 








20 grains {gr.) are 1 scruple. 


8C. 


or 


3. 


3 scruples are 1 dram. 


dr. 


or 


3- 


8 drams are 1 ounce. 


oz. 


or 


A . 


12 ounces are 1 poun^ 


lb. 


ox 


'^ 
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LESSON CXVIf, 

lA/near Measure — called also Long Measure 

—is used in measuring lines, or distances. 



12 inches {in.) 
3 feet 



are 1 foot. 

are 1 yard. 

5i yards, or 16J ft., are 1 rod, perch, ■ 
»3re I furlong, 
320 rd.,are 1 mUe. 



SgZTJlS-E- MSASU^S. 



40 rods 



rpola 



rd. 

fur. 



Square Measure is used for measuring surfaces ; 
as of land, plastering, and paving. 

A square foot ie a sqnare each of whose i sides is I 
foot, or 12 inches, in length. A w\\iMft ■^■kASa ». wsy>5ss»- 
eacb of whose 4 sides ia 1 yaxA, ot^ ^«fc^,N.'^^K'»^?^ 
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144 square inches {aq. in.) are 1 square foot sq. 

9 square feet are 1 square yard. sq. 

30i square yards are 1 square rod. sq. 

40 square rods are 1 rood. R 

i tood.,oi| „iac«. A. 



sq. rods, J 
640 acres 



ten I square mile. . 



LESSON cxvin. 




Cubic Mensure is used for meaBuring Bolide ; as 
timber, wood, and atone. 

A cubic foot is a cube each of irhose 13 edges is 1 

foot, or 13 inches, in length. A cubic yard ia a cube 

measuring 1 yard, or 3 feet, on each edge. Each of its 

6 &ce8 is a square contMning 9 squue feet A oabio 

j^rd 18 shown in the aboYe cut. 
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1738 cnbio inches are 1 cnbio foot. ev^ft, 

37 cubic feet, are 1 cubic yard. ea. yd. 

43 cubic fbet are 1 ton, shipping. 1. 1. 

34| cubic feet are 1 perch, of stone, pek. 




Wood Measure, though part of Cubic Measure, 
is sometimes embraced in a separate Table. 

A inle of wood 8 ft. long, 4 ft vide, and 4 ft. high, 
contains a cord. 

16 cubic feet are 1 cord foot. cd.ft. 

.d'^^^\°^\ aiolcord. cd. 

138 cubic feet, S 

Exercises pob the Slate and Board. 

In 1 cd. 5 cd. ft 11 cu. ft 187 en. in, how many 
cubic inches ? 
Reduce 3 co. yd. 5 cu. ft 187 cu. in. te (Mifta'auSos*. 
ToScd. 7cd.ft.llcTi.ft.ttaA^(A.'i*A.^'*>'s^^ 
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LESSON GXIX. 

TIME MEASirSM. 

Time is Duration having a beginning and an end. 
Being definite, it can therefore be measnred. 

The Da; and Year are the Natural Divisions of Time, 
since the; are founded in Nature. 

TABiB. 

are 1 minnte. tntn. 

are 1 hour. h, 

are I day. da. 

are 1 week. teit 



60 sectmdB {ate) 

60minafee 

24honrB 

7 days 

865dfly8,or> 

52 wk. I d.,) 
866 days, or > 

62wt3d,f 

13 calendar months are 1 year. 
100 years are 1 centnry. 



are 1 common year. yr. 
are 1 leap year. leap yr. 



Every fonrth year in a centnry (except sometimes the ' 
last) is a leap year; as 1801, 1808, 1812. 
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Dirisioj\r 



M021TH9. 

January^ Jan., 
February, Feb.,, 



1st 
2d 
3d 
4th 
5th 
6th 
7th 
8th 

September, Sept., 9th 
October, Oct, 10th 
Novemberi Nov., 11th 
December, Dec.,- 12th 

NOTB.— February has 29 



March, 

April, 

May, 

June, 

July, 

August, 



Mar., 

Apr., 

May, 

June, 

July, 

Aug. 



DATS. SkABOHB. 

month, has 31. ) 

month, has 28 or 29. J ^^^^* 

month, has 3L 

month, has Z^^ 

month, has 31. ^ 

month, hasaOrli- 

month, has 31. 

month, has 31. 

month, has 30^^ 

month, has 31. 

month, has 30. 

month, has 31. 



> Autumn. 
Winter, 



days in none but leap years. 



■ > ♦ *• 



LESSON CXX. 

Circular andf Angular Mea^sure is used in 
measuring angles, and in the comparison of portions of 
the circumferences of circles. 

TABtB. 

are 1 minute. ' 



60 seconds (") 
60 minutes 
30 degrees 

90 degrees are 

360 degrees, or ' 
12 signs, or " are 
4 quadrants, ^ 



are 1 degree, 
are 1 sign. 



9tg. 
or [ 

ght angle. 

1 circumference ) . 
a circle. j ^^• 



j 1 quadrant, or ) quad. 
(right angle. ) r. a. 

(of 



{ 
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24 sheets are 1 quire. 
20 quires are 1 ream. 

2 reams ' are 1 bundle. 

5 bundles are 1 bale. 

COUJSrTIJV-G. 

12 units or things are 1 dozen. 
12 dozen are 1 gross. 

12 gross are 1 great gross. 

20 units or things are 1 score. 

■> ♦ <■ 

LESSON CXXI. 

TASLJB OF' ftOMAJV JWTAriOJV. 



I _ 

n 
III 

IV 
V 
VI 
VII 

vm 

IX 
X 

XI 

xn 

XIX 

XX 

XXI 

XXX 

XL 

L 



I 



one. 


LX 


sixiy. 


two. 


LXX 


seventy. 


three. 


ir^T^ eighty. 


four. 


XO 


ninety. 


five. 


C 


one hundred. 


six. 


CO 


two hundred. 


seven. 


COO 


three hundred. 


eight 


COCO 


^ four hundred. 


1 nine. 


D 


1 five hundred. 


1 ^^* 


DO 


1 six hundred. 


eleven. 


M 


one thousand. 


twelve. 


MD 


fifteen hundred. 


nineteen. 


MM 


two thousand. 


twenty. 


X 


ten thousand. 


twenty-one. 

thirty. 

forty. 


M 


one million. 


MM 


two million. 


fifty. 
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KERL'S SERIES OF ENGLISH GRAMMARS. 

For frMbnfM, wBAl/iii, HicatiBe method, and pnedeal ntilHy, tttb MtiM of Knc»ah Gzuuun'ii 

unriTftled by any othfr jft pabUakad. 

Fint LfHMBfl in armomar. Common-Sebool Qnnunw. Caiii|mh«iuiT* GruiBar. 

Kerl*8 Composition and Blietoiic* 



HITCHCOCK'S ANATOHT. 
HITCHCOCK'S GEOLOOT. 
KIDDLK'8 MEW ASTROMOMT. 
SILL'S NEW SYNTHESIS. 
THE AMERICAN DEBATER. 
THE HUMOROUS SPEAKER. 
OUTUNES OF OBJECT TEACHHTQ. 



ALDEN'B CHRISTIAN XTHICS : 

Or, BciSHCi or Dott. 
GOODISON'B DRAWING-BOOK. 
FROBISHER'S VOICE AND ACTION. 
XUOT k STORKR'S INOBOAinC CHXHI8TBT. 
READING AND ELOCUTION : 

(MSB. KARDA&b.) 



FASaUELLE'S FBENCH SEBZES. 



Fasqnelle'a Introduetory Franeh CourM. 
Fasqutlle's Larger French CourM. B«TiMd« 
Faaquelle'a Kejr to tbf abore. 
Faaquelle'a Colloquial Freoeb R«ad«r. 
Faaquelie'a Telemaquo. 



Faaquelle'a Dumaa* Nnpoleoa. 
Faaquelie'a Racine. 

Fasqnelle'a Manual of French ConTenation. 
Howard'a Aid to Frendi Compositkm. 
Talbot'a Frenefa Fronunciatioo. 



WOODBUBT'S QEBMAN SEBIES. 



Woodbury 'a New Method with the Gennan. 
Woodburjr'a Key to above. 
Woodburj'a Shorter Conrae with the Gennan. 
Woodbury'a Key to the Shorter Courae. 
Woodbury'a Method for Germana to learn Engllab. 



Woodbury'a Bementuy Gennan Reader. 
Woodbury'a Eeleetio German Reader. 
Glaubenaklee'a German Reader. 
GlaubenaUee'a Synthetie German Gmounar. 
Woodboiy'a German Engliah Readec. 



Kuhner*8 Elementary Greek Grammar. 

Questions on Kuhner*s Elementary Greek Grammar. 

Kendrick's Greek Introduction. 



BUSH'S NOTES ON GENESIS. 

Two Tolumea. 
BUSH'S NOTES ON EXODUS. 

Two Volumea. 
BUSH'S NOTES ON LEVITICUS. 

One Volume. 



BUSH'S NOTES ON NUMRER8. 

One Voliune. 
BUSH'S NOTES ON JOSHUA. 

One Volume. 
BUSH'S NOTES ON JUDGES. 

One Volume. 



XITTO'S CTOLOPiEDIA OF BIBLICAL LITERATURE. 

Two Volumea. Half Calf. 

Only Complete Edition. Fully niuatrated. 



PROGRESSIVE SPANISH READERS. 

SCHOOL RECORDS. 
BRADBURY'S SCHOOI* MUSIC BOOKS. 



A 
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Spencerian System of Business Writings* 



THE NEW aiANDARD EDITION OF THE 
REVISED, IMPROVED, AND NEWLY ENGRAVED. 

IK FOUR DISTINCT SEBIES: 

OOIOION-SCHOOI. S£BXES, 

Not. 1, 8, 3, 4 and 6. 

"INTERMEDIATE BOOK," 

CoDtsining all the Qcnenl FiindplM. 

EXERCISE SERIES, 

Nos. 10, 11 »nd IS. 
The particular points of excellence cUumed are 
1. SIMPLICITY. 2. PRACTICABILITY. 3. BEAUTY. 



I.ADIES' SERIES, 

Noa. 8 Mid 8. 



BUSINESS SERIES, 

Nob. and 7. 



SFENCEEIAN EE7 TO FEACTICAL FENIIA^SHIF. 



Spencerian Charts of Writing and Drawing, 

RT-r TV wrvnFR f Large she, 24 by 30 inobes ; on three eardi or oa tix eaids. 
BIX IN NUMBER, j g^^ ,j„^ jg ^^ ^ j„^,,„ . ^ ^^^^^ ^^^^ 

8o printed as to present the appearance of 
SUPERIOR BLACKBOARD WRITING. 



COIttPENDIUM OF THE SPENCERIAN SYSTEM. 

Bixty page*. JDuttrating Chtrographj in itt Analytieal, Fraetieal, and Omame&Ul Forms. 



SPENCEBZA^ DOUBLE ELASTIC STEEL PENS. 

These PeDi oombfaie elaatidtjr of aotion vith RnoottmfM of point not found In-other pena, and are a 
nearer approximation to the real SWAN QUILL than any thing hitherto invented. 

They are the best Peng manufactured. 

CAUTION — We oadtiobt Bookaellers and Stationera acainat purchasing akt " Spenoerian" Pena 
whioh hare not our initials, " I. P. B. * Co." or, •' Iviaon, Phinney k Co." on each Pen. 

"Spencerian** is our Trade-mark. 

Theae Pena will be aent by mail to any addreas in the U.S., postage paid, on receipt of price annexed. 



No. 1, per groaa. 
No. 2, per grosa 
No. 8, per groaa, 



^{1 
I. fl 



1.50 No. 4, per grosa, 

•5JJ No. 6, per groaa, 

.Ml SO. 0, per groaa. 

Mo. 7, per groaa, 



No. 8, per groaa 
No. 0, per groaa, 
No. 10, per gross, 
No. II, per gross, 



!1 
1 
2, 
2 



1.60 
,50 
00 

2.00 



No. 12, per gross, 12.75 
No. 13, per gross, 11.50 
No. 14, per gross, f 2.00 



Sample gross, four kinds assorted, excepting No. 12, $2.00. Sainple cards, containing ail the Pourteea 
Numbers, price Twenty-flve Cenla. A Liberal Discount to the Trade. 

N.B. One of the strongest proob of the great popularity of these Pens, and an ondeaiable eonfes. 
sion to their auperiorty, la that no leas than ten Arms have manufactured, or caused to be made. Pens 
similar in style, under different names, for which they clahn the same qualities and fltTor M the ItlD 
unapproached 8P2NCERIAN. 

iarTeacbera and Superinteadeata are inrited to aend for oar Catalogue or Cireolara. 

Addtesa the PubUahcra, 

mSON, BLASElfAN, TA7L0B Sa CO. 




I S-iiitrran (gbittirtioaal Strits? 
m«off. suEBHASF, MTsoa & eo,. 

'•IC AND OIUOAOO. 
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